


Discharge of 10,000 cfs. of water through energy dissipator at Fontana Dam on Little Tennessee River 
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When the City of Lansing, Mich- 
igan, recently sunk twelve new 
wells, the Board of Water and 
Electric Light Commissioners took 
careful steps to protect the purity 
of the water, and the permanence of 
the installations. Byers genuine 
wrought iron drive pipe, 14-inches 
OD and with a %-inch wall, was 
used in all twelve. Layne Northern 
Company was the driller. 

Well piping is likely to be sub- 
jected to corrosion both from withia 
and without, and even small per- 
forations may permit pollution from 
surface drainage. Where this af- 
fects the purity or potability of the 
water, the only cures are expensive 
replacements, or a new well. 

Byers Wrought Iron has made 
some impressive records in well 
service, under extremely severe 
conditions. The superintendent of 
the water department in one middle- 
west municipality wrote that when 
a 52-year-old well was enlarged, 
the original wrought iron casing 
was found to be in excellent con- 
dition. Another stated that the 
wrought iron casing in an old well 
served without any leakage for 43 
years, and only a few small holes 
had developed after 52 years, when 
a larger well was drilled. On the 
sea coast, where casing is exposed 
to salt marsh mud, one user re- 
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ported that no trouble had ever 
been experienced with the 40-year- 
old wrought iron casings. 

The reason for wrought iron’s 
unusual service is found in its un- 
usual structure and composition— 
which are duplicated in no other 
metal. Tiny fibers of glass-like 
silicate slag, threaded through the 
body of high-purity iron, act like a 
series of baffles, to halt and diffuse 
corrosive attack. This discourages 
the pitting and rapid penetration 
that generally causes ordinary ma- 
terials to fail. The fibers also anchor 
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the initial protective film, which 
shields the underlying metal. 

Byers Wrought Iron pipe for 
wells is available right now, in any 
quantity and for any project. If you 
would like further information on 
the application of wrought iron in 
any specific service, our Engineer- 
ing Service Department will be 
glad to give it to you. Just write. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St.Louis, Houston, Seattle, 
San Francisco. 


THAN WROUGHT IRON 
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COMING NEXT 


etn Sine than three years nearly 
$2-billion was spent for plants and 
frucion and 0 t, living facilities for con- 
and operating personnel, 
research that was necessary 

Rote of the atomic bomb. 

ction for this project was 


probably the largest and most rapid 
coordinated building job ever under- 


: With special permission of the 
U.S. War Department, ENR will de- 
yote its entire issue of December 13 
a series of articles describing the 
ae phases of construction and 
design problems incident to this un- 
precedented nae. These articles 
will cover nearly every branch of 
engineering—from surveying 
through structural design, founda- 
tions, water and sewerage facilities, 
city planning, housing, etc. 


¢ The articles in this issue will com- 
prise the first authentic account of 
the construction required for produc- 
tion of the atomic bomb—an issue 
that will unfold an engineering and 
construction story of uncommon 
scope and interest. 


LOOKING AHEAD 


¢ The Hawkesbury River in New 
South Wales, Australia, long known 
for its deep, soft-mud bottom and 
consequent foundation-building dif- 
ficulties, has again been spanned— 
this time by a bridge in which one 
pier is more than 240 ft. deep. The 
two main spans are entirely shop 
welded trusses of 438-ft. length, said 
to be the longest trusses in the world 
built by this method. Foundation 
problems and construction procedure 
will be described in an early issue. 


* Recording ocean currents by radio 
with a new type meter is proving 
both feasible and accurate in surveys 
now being conducted in Alaskan and 
Aleutian waters. The instrument and 
method of use will be discussed in a 
forthcoming issue. 


* Precast concrete forms, eliminat- 
ing the use of steel shapes, were 
set deep underwater to confine tremie 
placed concrete for walls and floors 
on three graving docks at San Fran- 
cisco, Gantries spanning the work 
handled the precast forms and sup- 
ported the tremie pipes. They also 
carried circular saws for uniform un- 
derwater cutting of foundation piles. 
The tremie placing method used re- 
sulted in su eous concrete equal 
in quality to that poured in the dry. 
The project will be discussed in an 
early issue. 


ALBERT E. PAXTON, Publisher 
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ALTERNATE SECTIONS OF 
REFLECTING AND SMOOTH CURB 


Fae cei 
oN 


White Concrete Reflecting Curb 
reduces driving danger! 


Reflecting curb is at its best on dark rainy nights. 
For the saw-tooth faces catch headlamp rays and re- 
flect them brightly back to the driver. 


A rainy night generally reduces the visibility of a 
smooth curb (see black sections above). Headlight 
rays, on such a wet, mirror-like surface, skid more 
completely away from the driver. This makes the 
smooth curb practically invisible. On the other hand, 
a corrugated reflecting curb, made of identical white 
materials and under identical conditions provides an 
even brighter reflecting surface. Thus the rain that 
reduces the visibility of a smooth curb makes a reflect- 
ing curb more visible. 


A smooth curb (above) wastes the car's 
headlights. It reflects them away from the 
drivér. A White Concrete Reflecting Curb 
(below) conserves this light. It reflects the 
headlights back to the driver. Thus a smooth 
curb is barely visible at night, while a White 
Concrete Reflecting Curb stands out— bright 
and clear. Write for details. 


You can build this extra-factor-of-safety into any 
road—old or new! It clearly defines the road's edge 
. . . guides the driver safely and comfortably ... re- 
duces danger to a minimum! Write for full details. ENn-nunad 


UNIVERSAL ATLAS CEMENT COMPANY 


(United States Steel Corporation Subsidiary) 
Chrysler Building New York 17, N.Y. 


OFFICES: New York, Chicago, Albany, Boston, Philadelphia, Pittsburgh, Minneapolis, Duluth, Cleveland, St. Louis, Kansas City, Des Moines, Birmingham, Wace, 
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House group approves fund. 
for reclamation, planning 


_Appropriations committee also recommends funds for 
PRA but turns down large requests for Army Engineer 


_ projects, veterans housing and hospitals 


An appropriation sufficiently large to 
permit the Bureau of Reclamation to 
. start a major construction program was 
approved Monday by the House Com- 
mittee on Appropriations in reporting 
out the First Deficiency Appropriation 
Bill for 1946. 

The committee also recommended that 
the Bureau of Community Facilities of 
the Federal Works Agency be sup- 
plied with additional funds to aid local 
public works planning, and an appro- 
priation of $25,000,000 for the Public 
Roads Administration to match early 
expenditures of state highway depart- 
ments. 

Denied, however, were large requests 
for funds for constructing veterans 
housing, an extensive hospital program 
of the Veterans Administration, numer- 
ous Army Engineers rivers and harbors 
projects, and early work planned by 
the International Boundary Commission. 

The Bureau of Reclamation got the 
largest appropriation for construction, 
as the bill was reported out. This 
agency is provided with a total of $77,- 
205,000—$22,000,000 less than the 
amount originally requested. The bill 
provides $42,765,000 for the general 
construction fund, this including the 
following amounts: Davis Dam, $5,000,- 
000; Central Valley, $19,215,000; Colo- 
rado-Big Thompson, $5,000,000; and 
Columbia Basin, $10,050,000. 

The Committee recommended a total 
of $20,442,000 for construction under 
the bureau’s special reclamation fund. 

Other appropriations recommended 
for the bureau include: $3,000,000 for 
the All-American Canal and $480,000 
for the Fort Peck Project. This latter 
item is intended to be used for the con- 
struction of the Fort Peck-Williston 
Transmission line to provide power for 
construction on the Missouri River of 
Garrison Dam. 

The bureau was also provided $10,- 
269,100 for work on the Missouri River 
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Basin. Construction of Kortes, Angos- 
tura and Boysen Dams can be started 
with this money. 

Although President Truman had re- 
quested $50,000,000 for the Bureau of 
Community Facilities to aid local public 
works planning groups, the committee 
favored an additional appropriation of 
only $12,500,000 for this work. 

The group said that planning groups 
as of Oct. 30 had been obtaining about 
$2,500,000 monthly and they saw no rea- 
son for an appreciable increase in the 
funds available. 

The committee refused the request of 
the Corps of Engineers for $128,475,000 
for construction, planning and a small 
amount of maintenance. 

In failing to supply the Engineers 
with money, the committee stated that 
a number of the projects should have 
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further investigation, particularly those 
which contemplate starting construction 
on multi-purpose dams entailing ulti- 
mate separate costs of as much as 
$130,000,000. The committee recom- 
mended that the army’s entire request 
be placed before the War Department 
sub-committee for reconsideration early 
in January, when hearings will begin 
on the War Department Civil Functions 
Appropriation Bill. 

In turning down requests for $158 
million for continuing construction of 
veterans’ hospitals and new construc- 
tion, the committee mentioned the lim- 
ited supply of some building materials 
and pointed out that many Army and 
Navy hospitals built to serve war needs 
are available. 

+ Although the Budget had favored an 
appropriation of $24,500,000 for tempo- 
rary housing for veterans, the commit- 
tee failed to include money for this 
work. It had been contemplated to 
tear down in panels 25,000 temporary 
dwelling units and to supply 20,000 
units in “packaged form” to communi- 
ties willing to pay all expenses per- 
taining to transportation, preparation 
of the new building site, and reerection 
costs. The remaining 5,000 units were 
to be supplied to those communities 
unable to bear any part of the expense. 





idaho protests Springston Dam plan 


Moving ahead on a major flood control plan for the Spokane River Basin 
and an extensive development program for a large area of northern Idaho, 
Seattle District Army Engineers have met with strong opposition to their 


plan for building Springston Dam. 

Statements in opposition to the pro- 
posed $36,000,000  earth-and-rock-fill 
dam on the Coeur d’Alene River have 
been frequent during the last two 
months from residents in the area whose 
mining industry last year produced 
metals valued at $35,000,000. 

Planned for flood control in the 


Spokane Valley, the dam also would. 


benefit navigation. lumbering, logging. 
and irrigation, and would eliminate 
pollution of lake water in the area, it 
is claimed. 

Crest of the dam would be about 
2,700 ft. long and about 130 ft. above 
the valley floor, Maximum normal pool 
elevation of 2,250 ft. would cover an 
area of 31,000 acres with storage ca- 
pacity of 2,800,000 acre ft. The reser- 
voir would back up water for 34 mi. 





Actual dam construction would cost 
$18,000,000, while the rest is spent for 
land, highway and railway relocation. 

Strongest objections have been raised 
by the mining interests, spokesmen for 
which have claimed their industry 
would lose tailing dumps. be forced to 
move major operational facilities, be 
faced with possible flooding of lower 
levels in some mines, and lose deep 
wells from which they obtain cold 
water for purification of zinc and other 
smelter operations. 

Other protests were based on the 
fact that Coeur d’Alene River waters 
would be stored at the dam, where 
power generation would not be eco- 
nomical, as reserve power for Bonne- 
ville Dam in Oregon, outside of Idaho's 
borders. 
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NEWS IN BRIEF 





In telegraphic form, here are latest 
news developments on the engineering 
and construction front during the week. 


Construetion—Two California gas 
companies applied to the State Rail- 
road Commission for approval on con- 
struction of a $12,140,000 pipeline, to 
stretch 214 miles from Blythe to Santa 
Fe Springs. . . . Hiram Walker Co., at 
Peoria, Iill., planned a new $3,000,000 
plant. . . . The Duke Power Co. an- 
nounced it would build a $4,500,000 
plant at Cliffside, N. C.... Morristown, 
Tenn., will be site of a new $1,500,000 
nylon thread plant. . . . Bond Stores, 
Inc., plans a $1,000,000 building in 
downtown Cleveland, Ohio. . . . The 
Pere Marquette Hotel, Peoria, /il., will 
add 200 rooms to its present structure. 
. . . A $5,000,000 addition is planned 
to the Kimberly-Clark Corp.’s paper mill 
at Niagara, Wis. . .. Philadelphia, Pa., 
plans a $4,500,000 wholesale produce 
market. . . . Tennessee-Eastman Corp., 
said it will spend $5,000,000 on its 
Kingsport, Tenn., plant. 


Water Supply—tThe state legislature 
authorized St. Petersburg, Fla., to op- 
erate sewer and water facilities jointly, 
combining funds received therefrom. . . . 
Cincinnati, Ohio, considered a recom- 
mendation for $7,087,510 in waterworks 
improvements. . . . Phoenix, Ariz., con- 
sidered expansion of its water facili- 
ties, after receiving reports that supply 
available in the Verde River is ade- 
quate. . . . Olympia, Wash., retained 
engineers to prepare plans for develop- 
ing additional supply sources. ; 
Montreal, Canada, will spend $1,470,- 
539 to repair its McTavish Reservoir. 


Highways—Missouri will spend $9,- 
000,000 per year for three years on 
farm-to-market roads. . . . Wisconsin 
said its $43,693,504 road program would 
be ready for action by spring of 1946. 
. . . Illinois announced it had gathered 
1,200 snowplows, 50,000 tons of cinders, 
1,500 barrels of snow-melting chemicals, 
in preparation for the winter. . . .Okla- 
homa received bids on $1,100,608 of 
new highway projects. 


Miscellany—Kansas City, Mo., had a 
$270,774.85 check on hand to pay for 
right-of-way for a levee and floodwall to 
protect the downtown district. . . . In 
Philadelphia, Pa., plans were pushed to 
spend $4,000,000 to clear a plaza north 
of Independence Square. . . . Mont- 
gomery, Ala., will spend $2,500,000 on 
immediate construction of a new hospi- 
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tal, other facilities. .. . The University 
of Florida will build a $750,000 gym- 
nasium, . . . The Hydro Electric Power 
Commission of Ontario, Canada, has au- 
thorized construction of a $7,000,000 
power plant on the Madawaska River, 
near the town of Arnprior. . . . Under a 
new Massachusetts law,’ plans for new 
buildings will require only approval of 
local authorities, not of the state De- 
partment of Public Safety. 


Reject N. Y. housing 
project bids 


The New York City Housing Au- 
thority last week announced it had 
rejected all bids submitted on its 
Elliott Housing Project, and in or- 
der to prevent further delay in con- 
struction, would take new bids on 
foundations only about Dec. 12. 

Taking of new bids will mark the 
third attempt by the authority to get 
this project under way (ENR Nov. 
22, vol. p. 685). On the first attempt, 
Oct. 29, contractors refused to sub- 
mit bids in protest against a “no 
labor trouble” clause in the contract 
as offered. This clause was elimi- 
nated, and bids were obtained but the 
lowest tender was said by the au- 
thority to be 68 percent above 1940 
costs. 


Army Engineers replace 
150 miles of trackage 


The U. S. Army Engineers, who built 
and maintained 4,200 miles of railroads 
and marshalling yards in the U. S. dur- 
ing the war, are replacing 150 miles of 
trackage at storage depots and perma- 
nent’ installations with standard, 
medium weight rail. All track which 
had been laid with sub-standard, mis- 
matched rail and shorts in 50 and 60- 
lb. weights will be replaced with 75-lb. 
standard steel already owned by the 
Army and declared excess. 

The installation of new rail, pur- 
chased and earmarked for use in the 
European Theater of Operations before 
V-E day, will take care of virtually all 
rail replacements for the Army for 
the next five years. To date, more than 
half of the project has been completed. 

Net cost has been considerably re- 
duced through the use of surplus stock- 
piles of ties, bolts, spikes, joint-bars, 
and tie-plates. All replaced rail is 
being sold as scrap steel. 

The work, under the direction of the 
Repairs & Utilities Division, OCE, is 
part of routine maintenance of the 
Corps of Engineers. No new funds or 
appropriations will be required. 


November 29, 1945 ¢ 





Name new assistant 
to Chief of Engineers 


Brig. Gen. R. C. Crawford trans. 
ferred to new post; Maj. Gen. Lewis 
A. Pick returns as Missouri River 
Division engineer 


Lt. Gen. R. A. Wheeler, Chie! o{ 
Engineers, has announced the transfer 
of Brig. Gen. R. C. Crawford, division 
engineer for the Missouri River Jiyj. 
sion at Omaha, to Washington a- an 
assistant to the Chief of Engineer: 

Successor to Gen. Crawford at Omaha 
is Maj. Gen. Lewis A. Pick, who re- 
turns to the Missouri River engineer 
office after two years overseas duty. The 
change will be effected about Dec. 1. 

General Crawford has served as divi. 
sion engineer at Omaha since Decem-. 
ber, 1943, during which time a $1.5 
billion military construction program 
was completed in the 10-state area. 
General Crawford has also served as 
chairman of the Missouri Basin Inter- 
Agency Committee, and he is a 
member of the Board of Engineers for 
Rivers and Harbors. He was assigned 
to Omaha from Ft. Belvoir, Va., where 


- he was commandant of the Engineer 


School from June, 1940, to Nov., 1943. 

General Pick, who commanded the 
advanced section, Army Service Forces, 
India-Burma Theater, from October, 
1943, to September of this year, returns 
to the post of division engineer at 
Omaha which he occupied from April, 
1942, to September, 1943. 

Principal features of his report on 
control and development of water re- 
sources in the Missouri basin were later 
incorporated in the comprehensive basin 
development plan approved by Congress 
in the Flood Control Act of December, 
1944. Pick is a native Virginian and 
was graduated from the Virginia Poly- 
technic Institute in 1914 with a reserve 
engineer commission. He served in the 
Philippine Islands, in the district engi- 
neer’s office in New Orleans, as instruc- 
tor at the Command and General Staff 
School, Ft. Leavenworth, and in the 
Ohio and the Missouri River divisions. 

General Crawford was born in 
Bridgewater, Pa., and was graduated 
from the U. S. Military Academy, West 
Point, in 1912. He was an instructor 
at the Engineer School from 1919 to 
1922, and was assistant district engineer 
at Seattle, Wash. From 1932 to 1936, 
he was district engineer at Detroit, 
Mich., and was district engineer at 
Honolulu until July, 1937, when he re- 
turned to the U. S. as assistant to the 
South Pacific Division Engineer in San 
Francisco. He assumed command of a 
battalion of the Sth Engineers at Ft. 
Belvoir in 1938 and became command- 
ing officer of the regiment in 1939, 
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New York City plans ready for start 


of $285 million highway program 


Report lists many projects available for 1946 start—Almost all 
are express highway or parkway developments 


New York City has plans virtually 
complete and financing arranged for a 
$285,000,000 arterial highway and park- 
way program covering the next five 
years, Robert Moses, Park Commis- 
sioner and Chairman of the Triboro 
Bridge Authority, reported this week. 

Projects that will cost about $100,- 
000,000 are scheduled to start within 
the first three years, and three more in 
1949-50. In addition, a $7,000,000 
southerly extension of the Bronx River 
Parkway, will be built during 1946-47 
as an entirely state-financed project. 

Extent of the projects—aimed at im- 
proving motor access to New York and 
its surrounding manufacturing and resi- 
dential areas—is shown on the accom- 
panying map. Existing routes are shown 
as heavy black lines, with proposed new 
routes shown as broken lines. 

The entire program is to be financed 
jointly by the federal, state and city 
governments. Under this financing 
scheme, the city’s total share of the 
overall cost would be about $170,000,- 
000. Of this total, the city plans to 
finance $37,054,125 by issuance of long- 
term bonds, and $132,939,748 by bor- 
ough and local property assessments. 

The largest single item on the bond- 
financed program is a $10,913,000 proj- 
ect to construct approaches and connec- 
tions to the Brooklyn-Battery tunnel in 
lower Manhattan, most of the work be- 
ing scheduled for start in 1946. 

Construction to be financed by as- 
sessment will include work valued at 
$46,597,645 during 1946, most of this 
sum to be spent for improvement of 
the belt parkway system circling Brook- 
lyn and Queens. 


Breakdown by boroughs 


A breakdown of items listed in Mr. 
Moses’ report by boroughs includes: 

Brooklyn: Brooklyn-Queens Express- 
way (those sections not included in 
the federal-state program)—$16,675,- 
722. Bronx: Construction of Bruckner 
Boulevard, link between Bronx end of 
the Triborough Bridge and the proposed 
New England Thruway (see map). 
Manhattan: West Side Elevated High- 
way extension south to Battery Park, 
$1,443,195; East River and Harlem 
River drives, $30,000,000. Queens-Mid- 
town Expressway, $10,000,000. 

The New England Thruway project 
in the northeast Bronx will connect the 
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city’s various expressways with West- 
chester County parkways and highways 
leading towards Boston. Other roads 
not included in the above listing are: 
A Cross-Bronx Expressway to link 
George Washington Bridge traffic with 
Bronx parkway systems; the Van Wyck 
Expressway to serve Idlewild Airport 
(now under construction), the Bronx 
River and Deegan expressways. 


> 


Mexico's road program 
goes ahead steadily 


Mexico will be able to complete her 


1945 road building and reconstruction 


program since ample funds for the 
undertaking are now available and the 
handicap of lack of sufficient machinery 
is fast being overcome, according to the 
Ministry of Communications and Pub- 


lic Works. 
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Northwestern University 
to build $2 million hotel 


A $2,000,000 apartment hotel, the 
largest housing unit in Evanston, IIL, 
will be erected by Northwestern Uni- 
versity to provide accomodations for its 
faculty and students, including returned 
veterans, according to Harry L. Wells, 
vice president and business manager. 

The new building will consist of 7 
stories and basement, and will contain 
a minimum of 208 apartments of 1, 2, 
3, 4, and 5 rooms. All apartments will 
be unfurnished. 

The basement will contain a garage to 
accommodate 126 cars. The front of the 
first floor will consist of apartments; 
the rear will be divided into service 
rooms, a kitchen, and a dining room 
seating 240 persons. 

Approximately $2,000,000 of North- 
western’s funds will be invested in the 
building. It will be operated by the 
university and rented on a “reasonable” 
basis to its faculty, students, and the 
public. 

According to present plans the build- 
ing will be completed by Jan. 1, 1947. 

The architects are Holabird and Root. 
The contractor will be Raymond C. 
Wieboldt Co. 
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Reclamation group meets af Denver 


Several hundred members of the National Reclamation Association met at 
Denver, Colo., last week to hear talks on the reclamation picture by Harry W. 
Bashore, Reclamation Commissioner, Lt. Gen. R. A. Wheeler, Chief of Engi- 


neers, and others. 

At the close of their session, mem- 
bers approved a series of resolutions 
which: Opposed formation of regional 
authorities such as the proposed Mis- 
souri Valley Authority; urged foresta- 
tion studies; urged increase of federal 
power rates to remove more of the cost 
of multiple-purpose projects from water 
users; and urged Congress to approve 
funds for resumption of war-interrupted 
construction. 

Outstanding among the resolutions 
ultimately passed by the group, and one 
which brought the most heated argu- 
ment from the floor, was disapproval 
of the statutory 160-acre limit for farms 
using water furnished by Bureau of 
Reclamation irrigation projects. How- 
ever, general opinion of the final reso- 
lution was that it was worthless because 
of too weak and ambiguous wording. 
The resolution to be presented to Con- 
gress, as adopted by the delegates, says: 
“Customs of land use and occupation 


have developed, and vested rights have 
attached through ownership and use” 
practices which make it “difficult and 
uneconomical to conform to limita- 
tions.” 

During arguments from the conven- 
tion floor, J. E. Sturock of Austin, Tex., 
told delegates “the limitation is a so- 
cialistic doctrine that stinks to high 
heaven,” while Roland Curran of 
Bakersfield, Calif., charged that “starry- 
eyed social economists dominate the 
policies of the reclamation bureau.” 

Rebuttal to the anti-land limit cam- 
paign came from Secretary Harold L. 
Ickes through a message read by Ora 
Bundy, of Ogden, Utah, president of the 
association. Ickes pointed out that 
“more and more the vast corporation 
farm is displacing the family farm,” 
and that this “dangerous tendency” 
could lead to “American peasantry.” 

All present officers of the association 
were reelected. 


Pitsburgh Post-Gazette photo 


Plan $57,000,000 revamping for Pittsburgh 


A $57,000,000 state-financed program that 
would include construction of a new section of 
the Penn-Lincoln Parkway, and the almost com- 
plete remodelling of the “point” where the 
Monogahela and Allegheny rivers meet, is 
planned by the state of Pennsylvania and the 
City of Pittsburgh. 

City planners are concentrating on plans fo 
create a park on the 36.2 acre area shown 
within dotted lines above—a program that 
will involve removal of railroad tracks, nu- 
merous warehouses and other structures, and 
streets. Once the land is cleared, it is 
planned to create a scale model of old Fort 
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Pitt which once stood on the “point”, in- 
stall a mammoth fountain, and landscaping 
features. 

Other plans will necessitate the removal 
of the “Point Bridge” and construction of 
a new bridge further upstream on the Mo- 
nongahela, and actual moving of the Man- 
chester Bridge upstream on the Allegheny. 

The 9.3 mi. Penn-Lincoln parkway would 
enter the city along the left bank of the 
Monongahela shown at right, with one elab- 
orate traffic exchange to be built at the 
Liberty Bridge, (fourth bridge on Monon- 
gchela, upper right.) 
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General Stratton 
heads Army civil works 


Succeeds retiring Col. G. R. Goethals 
in post—New appointee formerly 
special aid to Chief of Engineers 


Brig. Gen. James H. Stratton has 
been named as director of the Ciyi] 
Works Division, Office of Chief of 
Engineers, by Lt. Gen. Raymond A. 
Wheeler, who was recently made chief 
of the U. S. Army Engineers (E\R 
Sept. 13, vol. p. 337). General Strat. 
ton succeeds Col. George R. Goethals, 
who plans to retire. 

General Stratton has had a varied 
assignment with the U. S. Army Engi- 
neers. Following graduation from 
West Point, the Engineer School at 
Camp Humphreys, and Rensselaer 
Polytechnic Institute, he served in the 
Canal Zone with the 11th Engineers, 
Upon return to the United States in 
1927 he was assigned to the 104th Engi- 
neers, New Jersey National Guard, and 
four years later to Fort MclIntosh, 
Texas, for duty with the 8th Engineers, 

From October 1933 to August 1935 
General Stratton served in the St. Paul 
Engineer District, later in Tucumcari, 
N. M., Engineer District, and subse- 
quently as chief of the Conchas, N. M., 
Engineer District. In May 1937 he 
was transferred to Boston as chief of 
the engineering division in that office. 
His next assignments were at Denison, 
Texas, at Conchas Dam again, and at 
the Caddoa, Colo., Engineer District. 
In December 1941 General Stratton 
was ordered to Washington, D. C. as 
chief of the engineering branch, Con- 
struction Division, Office of the Chief 
of Engineers, and in November 1943, 
he was named chief of operations, 
headquarters, Services of Supply, in 
the European Theater of Operations. 
General Stratton returned to the U. S. 
in April 1945 as special assistant to 
the Chief of Engineers. 

Colonel Goethals is the son of Maj. 
Gen. George W. Goethals, of Panama 
Canal fame. Upon graduation from 
the Military Academy in 1908 he spent 
nearly six years in the Canal Zone and 
then served at various stations until 
World War 1, when, as a lieutenant 
colonel, he went over with the Ameri- 
can Expeditionary Force as engineer 
officer on the staff of the Chief of Artil- 
lery, First Army. He retired in 1919 
but was recalled to active duty in 1940 
to be district engineer at Buffalo, be- 
coming director of the civil works pro- 
gram in 1942. 

During his_ retirement, Colonel 
Goethals served first as a consulting en- 
gineer in New York City, and subse- 
quently as assistant construction man- 
ager, Dwight P. Robinson and Co. 
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see also ENR Nov. 22, vol. p. 687). 
e work—on which U. S. engineers 

expected to take a heavy part— 
ncluded dredging work in Ecuador. and 
xtensive construction work for Hon- 


























| ; puras. : 

ee The Province of Guayas, Ecuador, 
hief as requested the American Embassy 
NR t Quito to furnish information on U. S. 
rat ngineers and contractors interested in 
als, arrying out surveys for a $4,356,000 
; jredging project on the Babahoyo 
ried River. 
agi The embassy reported to Washington 
_ last week that a special committee, 
“ known as the Comite Ejecutivo de 
aer Viakidad, will oversee the work. The 
the group is said to be interested in con- 
a tacting a firm that will handle financing, 
iN BRengineering and construction. The pro- 
igi posal is to dredge the Babahoyo River 
ind to the mouth of the Yaguachi, to dredge 
sh, the Daule River above the city of Daule. 
= and to build a canal from the Yaguachi 
35 to the Babahoyo. 

aul Firms interested in the work were 
” asked to contact Joseph F. Burt, 





























r American consul! general at Quito. 
he Work in Honduras 
- The recently-incorporated Choluteca 
- Honduras Development Co., whose 
at United States office is in Portland, Ore., 
ot holds a contract with the Republic of 
a Honduras to plan and construct fruit 
i canneries, hydro-electric projects, saw- 
. mills and transportation facilities in 
of that country, C. A. Hall, company presi- 
3 dent, has announced in Poriland. 
. Canning of pineapples and other 
n fruit, together with exportation of ma- 
i hogany, will constitute the main busi- 
S. ness of the firm, Hall said, but the com- 
x pany also holds the following engineer- 
ing and construction contracts: 
j. Electric generating plants and trans- 
. mission lines for San Marcos de Colon, 
am Choluteca; and for Lanque, San Lor- 
t renzo and Nacoome, the latter three in 
d departmento Valle. 
1 }} Cutting and milling 1,200,000 bd. ft. 
t of pine lumber for Gral. J. Inez Perez, 
’ San Marcos de Colon, Honduras. 
. Development of hydro-electric power 
| and construction of transmission lines 
) in Southern Honduras, surveys for which 
) will be made next year. 





Engineers of the firm will leave soon 
for Honduras to set up headquarters 
on Amapala island in Southern Hon- 
duras. 

At Bogota, Columbia, a government 
announcement said that Congressmen 
Alberto A. Tavera, and Gregoria M. 
Luiz—both civil engineers—will spend 
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Latin nations plan more construction 


The variety of engineering work coming to the fore “south of the border” 
as indicated last week as Latin-American nations continued to report plans 


three months in the United States 
studying modern road building methods 
and equipment at the invitation of the 
Office of Inter American Affairs. 


Pan-American congress 
of engineers planned 


A Pan-American engineering congress 

the first attempted—will be held 
sometime next year, Dean S. S. Stein- 
berg of the University of Maryland Col- 
lege of Engineering has announced. 

Just back from an 18,000-mile, 314- 
month plane trip to 12 Latin American 
countries, he said the congress will 
bring together engineers and engineer- 
ing professors of the Americas for an 
interchange of ideas. The date and 
place of meeting are not yet decided. 

Dean Steinberg was sent on the tour 
by the State Department to survey en- 
gineering in South America and to ar- 
range for future exchange of engineer- 
ing professors, students and literature. 
Currently, he is preparing a report to 
the State Department. 


—_——_>———_ 


Los Angeles water consumption shat- 
tered all records in one day last sum- 
mer when in the 24-hour period 486.- 
000,000 gal. were delivered, the equiva- 
lent of 286 gals. for each of the city’s 
1,700,000 residents. 


Puerto Rico road work 
expected to start soon 


Puerto Rico will invest $7,046,390 in 
the development of its highway program 
for the current fiscal year, it was de- 
cided after a visit to the island of a 
United State Federal Works Agency 
commission, 

The group studied plans and specifi- 
cations prepared by engineers of the 
Department of the Interior in San 
Juan, and discussed details before mak- 
ing a report to the Federal Works 
Agency. The insular government will 
provide $4,072,390 and the federal gov- 
ernment $3,076,000 for this program. 
It is expected that the works will start 
within a few months. 


U. $.—Insular contributions 


Federal contribution is divided among 
the following projects: Principal high- 
ways, $1,110,000; secondary highways 
$1,132,000; urban grade _ crossings, 
$834,000. 

The program calls for a total invest- 
ment of insular and federal funds 
amounting to $20,000,000 during the 
following three years, of which the 
federal government will contribute 
$9,000,000. The Department of the In- 
terior in San Juan is now making a 
selection of the public works to be in- 
cluded in the new program. 

Commission members included: H. E. 
Hilts, deputy highway commissioner; 
J. Barnett, chief of the urban highway 
division; W. Simonson, urban project 
engineer, and F. H. Horton, federal 
highway engineer. 





Tucumcari project water due in spring 


Water will be turned into the first unit of the Tucumcari, N. M., irrigation 
project next spring, Orville I. Craft, acting regional director of Region 5 for 
the Bureau of Reclamation, has announced. Until recently, it was planned 
to turn the water into the canal system early in November. (ENR Aug. 23, vol. 


p. 217). 

Craft said postponement was decided 
upon because farmers “do not need 
moisture at the present time, and be- 
cause of advances in construction which 
would be possible if water were not 
delivered at this time.” 

About 7000 acres are included in the 
first unit, now scheduled to receive 
water next spring. Total acreage in the 
$5,655,000 project is about 45,000. 

Major unit of the project is the 75- 
mi, long Conchas Canal, designed to 
carry water from Conchas reservoir to 
project lands. Five tunnels, with a 
combined length of almost six miles, 
were bored through the mountains. In 
addition, 33 siphons, with a total length 
of. over 12,500 ft., have been con- 
structed. 
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The project is unusual in that one 
of the tunnels passes directly under- 
neath the city of Tucumcari. This was 
done to avoid reducing property values 
in a select residential section of Tu- 
cumcari. 

Bids totalling more than half a mil- 
lion dollars for additional work on the 
project were opened recently. Clyde 
W. Wood, Inc., Los Angeles, submitted 
the low bid of $285,865.20 for excava- 
tion work for the Conchas and Hudson 
canals. A. S. Horner Construction Co., 
Denver, submitted the low bid, of 
$252,934, for construction of three si- 
phogs. The bids must be approved by 
Harry W. Bashore, Reclamation Bureau 
Commissioner, before contracts are 
awarded. 
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Chicago accepts low bid 
on large sewer contract 


Improvement of sewage collection 
facilities for 27 square miles of Chi- 
cago’s South Side District moved 
toward reality on Nov. 21 when the 
Santitary District of Chicago awarded 
a contract for the first unit of its 
$28,000,000 postwar sewer program. 
The contract, covering construction of 
23,700 lin. ft. of reinforced concrete 
sewer, was awarded to S. A. Healy 
Co., Chicago, on their low bid of 
$10,386,125. Construction will get 
underway by the middle of December. 

The Sanitary District officials did 
not make public the relation of their 
engineers’ preliminary estimates to the 
low bid. The second low bid, by Pas- 
chen Contractors of Chicago, was 
$10,906,600. 

The new sewer will be 18 ft. wide by 
20 ft. high (internal dmensions) and 
will extend from Pershing Road to Gar- 
field Blvd., passing under the Union 
Stock Yards. It will be constructed 
in tunnel. 

Known as the South Side intercept- 
ing sewer, the new system will divert 
from the present inadequate Lake 
Front interceptor all of the drainage 
from 19 sq. mi. The entire project 
includes 70,500 ft. of sewer, 13 ft. or 
more in width and height, and the 
enlargement of the present Racine Ave. 
pumping station to more than double 
its present capacity. 

It is expected that four years will 
be required to complete the entire 
project and that the first unit will be 
completed in less than two years. 

Design plans and construction speci- 
fications were prepared in the Engi- 
neering Department of the Sanitary 
District under the direction of William 
H. Trinkaus, chief engineer and Orville 
Eltinge, engineer of sewer design. 


Sludge digester explodes 
at Herkimer, N. Y. 


An explosion that blew off the fixed 
concrete roof of a sludge digestion 
tank occurred at the Herkimer, N. Y., 
sewage treatment plant on Nov. 19. Four 
men who were working on the tank 
roof at the time escaped injury, and 
there was no apparent damage to the 
cylindrical side walls of the tank. 

The damaged 28 ft. dia.-tank which 
served as a primary digestion unit, was 
adjacent to a secondary digester whose 
floating cover contained about 2,000 cu. 
ft. of stored gas. The latter, however, 
was not disturbed by the explosion. 

An investigation of the cause is being 
made by Henry W. Taylor, consulting 
engineer of New York City. 
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D.& R. G. W. opens new 
Tennessee Pass Tunnel 


The new 2.500-ft. single track tunnel 
under Tennessee Pass west of Lead- 
ville, Colo., was opened by the Denver 
& Rio Grande Western Railroad with 
appropriate ceremonies on Nov. 3. F. C. 
Hogue, general traffic manager for the 
railroad, headed a party of D&RGW 
traffic representatives from all parts of 
the country attending the dedication 
ceremonies, 

The new tunnel supplements an old 
single-track tunnel] alongside, built in 
1890 at the time the standard gage line 
from Denver to Salt Lake was first 
opened. The old tunnel will be re- 
lined with concrete to provide greater 
clearances and will be continued in 
service. 

The new tunnel, driven by Winston 
Bros. Company, Minneapolis, has a 23- 
ft. vertical clearance inside of lining. 
Contrary to the practice on most rail- 
road tunnels at the top of a grade, the 
new Tennessee Pass tunnel was driven 
entirely upgrade from the west end 
without the usual apex in the center. 
A feature of the tunnel driving was the 
use of a top drill carriage that rode on 
the wall plates. The tunnel was driven 
at a cost of some $800,000. 


Water pollution define 
by Indiana board 


Regulations setting out whai cong. 
tutes a polluted condition of waters were 
adopted at a recent meeting of the In. 
diana stream pollution contro! board 

The regulations are to be siimitted 
to James A. Emmert, attorney veneral, 
and Governor Ralph F. Gates for ap. 
proval before promulgation by Rue |. 
Alexander, secretary of state. 

They set out five major conditions de. 
fining pollution, including: 

1. Floating material discharged jnto 
surface water and in an amount suf. 
cient to injure fish and animal life. 

2. Waste discharged into any water 
containing materials that would cause 
putrescent or otherwise objectionable 
sludge banks. 

3. Waste discharged into any water 
containing materials that adversely af. 
fect public health. 

4. The oxygen content of the receiy. 
ing water, after being mixed with and 
affected by waste shall be no less than 
50 percent. 

5. Receiving water shall be consid. 
ered unsuitable for bathing if the coli- 
form concentration exceeds 1.000 a 100 
milliliters, (a bacteriological measure- 
ment). 
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World Wide photo 


Army Engineers repair an Ohio River dam 


A $45,000 repair job is being done on the 
22-year-old Ohio River Lock and Dam No. 
34 about 37 miles east of Cincinnati. Over 
200 men are employed there under the direc- 
tion of U. S. Army Engineers. 

The picture shows the cofferdam, the floor 
of which is 18 #t. below water. It was 
needed to enable workmen fo replace worn 
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steel plates and rollers on upper and lower 
overlapping leaves of the No. 2 “beartrap’. 
These traps are controllable 91-ft.-wide con- 
crete-walled sluiceways which assure ot /east 
a 9-f#. navigation stage. 

This dam is one of about 50 such aids to 
navigation constructed by Army Engineers 
along the Ohio River's 981 miles. 
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California to build tourist tramway 


Revival of a unique engineering project took place on Nov. 12, when 
California’s Governor Earl Warren made final appointments to the Mt. 


Jacinto Winter Park Authority. 

The authority was set up during the 
recent session of the state legislature as 
a non-profit group to sponsor the con- 
struction and operation of a $2,000,000 
mountain tramway at Palm Springs in 
southern California. Original engineer- 

and economic surveys were begun 
in 1939 by Modjeski & Masters, con- 
sulting engineer, of Harrisburg, Pa. 

The 12,400-ft. tramway will be the 
world’s longest, with a vertical lift of 
5,800 ft. Cars to accommodate 46 pas- 
sengers will travel at about 1,000 ft. 
per minute. Winter vacationists will be 
transported from the warm climate of 
Palm Springs to the snow area a few 
airline miles away. A road from 
Palm Springs to the lower terminus of 
the tramway at the entrance of Chino 
Canyon, is part of the project. The 
upper end of the tramway will be at 
8,460 ft. elevation. 

The 7-man authority is authorized to 
issue a maximum of $3,000,000 in 
revenue bonds to finance the venture. It 
is expected that R. G. Cone, associate 
engineer on the preliminary survey and 
engineer on the Golden Gate Bridge, 
will be retained when construction 
begins. 

Gov. Warren’s appointees were Har- 
old English, Los Angeles business man, 
Leonard Firestone, of Firestone Tire & 
Rubber Co., and Jack MacKenzie, a 
prominent California sportsman. Others 
on the authority are James Nusbaum, 
retired engineer of Idyllwild, Calif., and 
E. W. Grubbs, Riverside building con- 
tractor, both appointed by the River- 
side County Board of Supervisors. The 
Palm Springs city council appointed 
Earl Coffman, hotel man, and John R. 
Chaffee, Palm Springs publisher. 





Appoint California 
water board members 


Governor Ear] Warren, of California, 
recently announced appointment of 
seven members—five of whom are civil 
engineers—to the newly created state 
water resources board. 

The board will draft plans for the 
state’s participation in about $400,000,- 
000 of federal water and flood control 
programs. The group has no power 
actually to authorize water projects, 
but its recommendations are expected 
to be heeded by federal officials and 
the state engineer’s office. 

The appointees include: R. V. Meikle, 
Turlock, chief engineer for the Tur- 
lock Irrigation District; Howard F. 
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Cozzens, Salinas, Monterey County 
surveyor: B. A. Etcheverry, Berkeley, 
a professor at the University of Cali- 
fornia who has acted as consulting en- 
gineer for the state reclamation board 
for many years; C. A. Griffith, Azusa; 
Lester Ready, San Francisco, formerly 
chief engineer of the California Rail- 
road Commission. 





Dam and tunnel project 
authorized in Oregon 


The Oregon State Hydro-electric Com- 
mission has issued a permit to the Cali- 
fornia-Oregon Power Co. of Medford, 
Ore., for development of the $4,000,000 
Toketee project on the North Umpqua 
river, about 50 miles from Roseburg. 

The development calls for a 35-ft. 
dam at Toketee Falls, with a tunnel 
7,500 ft. long to the mouth of Glide 
Creek. The company plans to install 
two turbines of 28,000 hp. each and 
construct a transmission line from the 
Toketee plant to its substation at Dixon, 
near Roseburg. Work will be carried 
out in 1945 and 1946, according to 
J. C. Boyle, company president. 


To evict 1,000 families 
for Hollywood Parkway 


Obstruction of highway work was 
threatened in Los Angeles, Calif., last 
week when representatives of 1,000 
families, who were given notice to va- 
cate property located in a 7.8-mi. stretch 
of right-of-way for the new Hollywood 
Parkway, voiced strenuous objections, 

The state highway commission, whose 
agents began acquiring property for 
the project in 1939, had leased the 
property to former landlords for re- 
rental with a 30-day eviction clause. 
Officials of the commission pointed out 
that immediate action was necessary in 
order to take advantage of federal aid 
on the project, the time limit of which 
expires June 1, 1946. 

With an acute housing shortage in 
the Los Angeles area, attempts are be- 
ing made by civil agencies to aid the 
evicted families. Affected are many 
wives whose husbands are still in the 
service. 

The state commission has already al- 
lotted $4,426,000 for portions of a 4.1- 
mi. section which includes the novel 
4-level grade separation, first of its 
kind in the U. S. (ENR Mar. 23, 1944, 
vol. p. 425). It is estimated that two 
years will be required to build the 4- 
level structure. Similtaneous work on 
other sections will permit opening the 
freeway to traffic in 1948. 
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Much surplus material 
being used at Coulee 


According to Bureau of Reclamation 
officials, many surplus war materials are 
being put to work in peacetime construc- 
tion at Grand Coulee Dam. They pointed 
out that purchasing this equipment at 
only a fraction of the original cost will 
help the Bureau keep construction ex- 
penses at a minimum and will save war 
agencies storage expenses. 

Barrage ballon winches, used in Seat- 
tle, Wash., as part of the network of de- 
fenses for the Boeing Aircraft Co., will 
be slightly altered and converted to 
hoist metal, wood and other supplies in 
connection with spillway work. They 
originally cost $2,200 but were acquired 
by the Bureau for $150 each. Two hun- 
dred metal liferafts, to be used as cat- 
walks on spillway repair at the dam, 
have been acquired. 

Other wartime surplus equipment 
purchased includes three concrete 
pumping machines, gasoline-driven gen- 
erators, eight air compressors for jack- 
hammer operations and several water 
pumps. Repair and maintenance shops 
at the Dam are being equipped with 
wrenches, saws, screwdrivers and simi- 
lar small tools. 
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Kennedy employed over 
civil service objection 


Objection to the San _ Francisco 
Board of Public Works award of a 
contract to Clyde C. Kennedy, consult- 
ing sanitary engineer, were withdrawn 
last week when W. L. Henderson, secre- 
tary of the Civil Service Commission, 
accepted a ruling by City Attorney J. J. 
O’Toole. 

A controversy started recently when 
civil service employees challenged the 
right of Harry C. Vensano, public works 
director, to employ the Kennedy firm 
when city engineers were available. 
Vensano signed the contract to provide 
plans and specifications for a sewage 
disposal plant at a cost of $77,000 in 
an effort to rush postwar construction 
after learning that civil service man- 
power was not immediately available 
(ENR Oct. 11, vol. p. 474). 

O’Toole’s opinion stated that since 
Kennedy was an independent contrac- 
tor and his employees were non-civil 
service, the commission had no voice 
in the matter. Observers said that the 
opinion applied only to Kennedy’s case 
and was not a ruling that could be ap- 
plied to all similar cases that might 
arise in the future. 
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WASHINGTON HIGHLIGHTS 


¢ Planning aid asked—Applications to 
the Bureau of Community Facilities, 
Federal Works agency, for federal aid 
for planning local public works totalled 
$31,822,000 on Oct. 31, George H. Field, 
commissioner of the bureau, told the 
New Jersey League of Municipalities 
last week. The requests were to aid 
in planning work estimated to cost over 
a billion dollars. Advances totalling 
$10,108,000 had been approved up to 
that date, Commissioner Field said. 
Since the agency was given only $17,- 
500,000 by Congress for assisting local 
planning groups, a request for $50,000,- 
000 more has been made, as well as 
for the power to enter into contractual 
obligations for $57,500.000 more (ENR 
Oct. 25, vol. p. 556). For later news on 
this request see p. 51, this issue. 


e Lumber stock down—The Office of 
the Chief of Engineers announced Nov. 
16 that the Army’s stockpile of lumber, 
which during the war averaged a half 
billion bd. ft., has dwindled to less 
than 26 million bd. ft. This amount is 
a record low. Conservative estimates 
indicate that amount will furnish Army 
requirements until after Jan. 1, 1946. 
The present supply is made up mostly 
of large-size timbers and cants, rang- 
ing from 6 x 6 to 12 x 12-in. material. 
Little plywood is on hand. 

It was also announced that the En- 
gineers, who bought and used more 
than 23 billion board feet of lumber be- 
tween 1941 and V-J Day, have moved 
150 million feet of lumber since Au- 
gust 15—20 million feet of it being 
handled between the Ist and 15th of 
November. Practically all the heavy 
timbers on hand are being recut into 
standard sizes for new construction, re- 
pair, and packing and crating. 


e Authorize new bridge—A bill (S. 
1219) authorizing the city of Saint 
Francisville, Ill., to construct and oper- 
ate a bridge across the Wabash River 
was passed Nov. 7 by the House. On 
the same day that body also approved 
an act extending the time for commenc- 
ing and completing construction of a 
bridge across the Mississippi River at 
Mill St. in Brainerd, Minn. 


© Housing Obill—A bill seeking to 
stabilize housing conditions by creation 
of an Office of Housing Stabilization 
headed by a director with power to 
place price ceilings on all housing was 
introduced last week by Congressman 
Wright Patman, of Texas. 

The bill (H.R. 4761) was introduced 


as an amendment of the National Hous- 
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ing Act, is designed specifically “to 
prevent speculation and excessive profits 
in the sale of housing” and to insure 
the availability of real estate for hous- 
ing purposes at “fair and reasonable 
prices.” 


¢ New courts building—<Authority for 
the Architect of The Capitol to con- 
struct at a cost of $10,500,000 a new 
building for the U. S. Court of Appeals 
in the District of Columbia, is provided 
in bill S. 1603 and H.R. 4719, intro- 
duced in the Senate and House Nov. 16. 
The land has already been obtained 
for the project. The federal and Dis- 
trict of Columbia governments would 
share the cost of the work. 


will be sold to the National ( apjto) 
Housing Authority to heat 600 dwell. 
ing units at the Bellevue housing proj. 
ect, according to Harold A. Kemp, 
director of sanitary engineering {or the 
district. The gas is being sold for 15¢. 
per thousand cu. ft. and is expected 
to result in a $12,000 yearly revenue. 
Actually the delivery of gas started 
some time ago but the contract to pay 
the District has just been signed. ' 


© Construction committee transferred 
—The committee on construction. for. 
merly headed by Hugh Potter, who re. 
signed as construction coordinator Noy, 
1, will function through the office of 
Robert R. Nathan, deputy director for 
reconversion, it has been announced by 
John W. Snyder, director of War Mobil- 
ization and Reconversion. Alvin I. 
Brown, who was special assistant to Mr. 
Potter, will have direct responsibility 


¢ Sludge gas for heat—Surplus sludge 
gas developed at the central sewage 
treatment plant of Washington, D. C., 


appear in the 


for the committee’s work under Mr. 
Nathan. Mr. Brown is a construction 
engineer and president of the Aldon 
Construction Co., Washington, D. C. 


JOBS OF THE WEEK 


FACTORY, Los Angeles, Calif. 
Swinerton & Walberg Co., Los Angeles, Calif., has been awarded a contract for 
factory additions by American Can Co., Los Angeles, to cost about $1,000,000. 
J. Abbey, Los Angeles, is the company engineer. 


ICE PLANT, Salinas, Calif. 
Shippers Development Co., Salinas, awarded a contract for an ice plant with 
forced draft cooling towers, to Associated Refrigerating Engineers, Los Angeles. 
The estimated cost is $750,000-$1,000,000. Charles E. Butner, Salinas, is the 
architect. 


RESIDENCES, Venice, Calif. 
J. Paul Campbell, Los Angeles, will construct 200 frame and stucco dwellings 
for Homes & Wholesale Co., Los Angeles, to cost about $1,200,000. 


FACTORY, El Monte, Calif. 
Ball Brothers, Muncie, Ind., awarded a contract for a factory to manufacture 
glass containers by its own forces. The estimated cost is $4,000,000. 


HOTEL, Evanston, Ill. 
Northwestern University, Evanston, awarded a contract for a 7-story hotel to 
R. C. Wieboldt Co., Chicago, Ill., at about $2,000,000. Holabird & Root, 
Chicago, are the architects. 


WIND TUNNEL, Daingerfield, Tex. 
Bureau of Yards & Docks, Navy Department, Arlington, Va., awarded a con- 
tract for the construction of a wind tunnel to Pittsburgh Des Moines Steel 
Co., Pittsburgh, Pa., at $1,529,530. 


STORE, Cincinnati, O. 
B-W Construction Co., Chicago, IIL, will erect a store addition for Sears Roe- 
buck Co., Chicago, II., to cost about $1,000,000. Nimmons, Carr & Wright, 
Chicago, are the architects. 


RUNWAY and TAXIWAYS, Moffett Field, Calif. 
Frederickson & Watson Construction Co., Oakland, Calif., has been awarded 
a contract for runways and taxiways at the Naval Air Station by Bureau of 
Yards & Docks, Navy Department, Arlington, Va., at $1,446,454. 


Note—Additional bidding and contract news on many projects large and small, including the above items. 
jon News section on page 
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Willis C. Bickford, chief engineer 
nd general manager of the port of 
Seattle, Wash., died Nov. 4. 


George H. Tingley, reclamation en- 
gineer, died Nov. 13 in Oakland, Calif. 
Since 1942 he had been engaged in the 
engineering work at Mare Island Navy 
Yard. Associated with the Bureau of 
Reclamation from 1934 to 1942, Mr. 
Tingley assisted in field and final loca- 
tion surveys for many major reclama- 
tion projects in Utah. 


Alfred C. Schrader, 82 formerly su- 
perintendent and chief engineer for the 
west parks system in Chicago, IIl., died 
Nov. 9. A graduate of the University 
of Illinois in 1885, Mr. Schrader had 
been with the system 26 years until his 
retirement in 1922. 


Fred C. Lang, 59, Minneapolis, Minn., 
professor of highway engineering, Uni- 
versity of Minnesota, died Nov. 19. He 
was graduated from Minnesota as a 
civil engineer in 1908. He spent two 
years with the U. S. Reclamation Serv- 
ice, five years as city engineer of 
Chisholm, Minn., and three years as a 
material manufacturer. He became an 
instructor at Minnesota in 1918 and 
shortly afterwards took on the position 
of material and research engineer with 
the Minnesota State Highway Depart- 
ment on a parttime basis. 


Harry E. Cotton, 64, drainage engi- 
neer with Armco Drainage and Metal 
Products, Inc., died recently at Mid- 
dletown, Ohio. He was graduated from 
Iowa State College in civil engineering 
in 1906. His early engineering work 
was with the city of Omaha, Neb., where 
he later became assistant city engi- 
neer. He joined the Armco Culvert 
Manufacturers Assn. in 1928, and in 
1931 transferred to the New England 
Metal Culvert Co. at Boston. In 1936 
he returned to the association at Mid- 
dletown. 


Ralph J. Collentine, 53, former civil 
engineer of Delavan, Wis., died Nov. 20. 


James Lakeman Ward, 63, a retired 
engineer, died Nov. 24 in New York 
City. At one time he was vice-president 
of the Goethals-Wells Engineering and 
Construction Co., and built many pub- 
lic and private structures. 


Lloyd D. Smoot, 66, engineer with 
the District of Columbia Highway De- 
partment for 26 years, died Nov. 19 
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in Washington. Mr. Smoot was gradu- 
ated from Cornell University and be- 
came associated with the highway de- 
partment in 1901. In 1911 he was named 
commissioner of public works in Jack- 
sonville, Fla., where he served until 
1917. During the first World War Mr. 
Smoot served as captain with the En- 
gineer Corps. He returned to the Dis- 
trict government in 1929 as engineer of 
design with the highway department. 





MEN AND JOBS 





The appointment of Lieut. Col. Ed- 
ward G. Wetzel, of Crestwood, N. Y., 
as highway anal- 
yst for the Port of 
New York Author- 
ity has been an- 
nounced. Colonel 
Wetzel, highway 
and transportation 
specialist in the 
United States 
Army for more 
than four years, 
will take the place 
of Guy Kelcey, resigned. Colonel Wet- 
zel, whose experience includes eight 
years with the Indiana State Highway 
Department, has a degree in civil engi- 
neering from Purdue University. He 
also studied for a year at the Bureau 
for Street Traffic Research at Yale 
University. He will now work with 
federal, state and local highway off- 
cials in the development and improve- 
ment of highways in the port district, 
particularly those which connect with 
the authority’s bridges and tunnels 
and its freight terminal facilities. 





J. H. Dowling, chief engineer of 
Florida State Road Department has re- 
signed after 22 years of service. He 
will take over a building material 
dealership in Tallahassee. As chief 
engineer he had supervision of such 
major construction as the Overseas 
Highway to Key West and the road 
through the Everglades from South Bay 
on Lake Okeechobee to Miami. 


J. Roy Gilley, civil engineer, has been 
appointed director of the University of 
Toronto’s new Ajax Division—the sepa- 
rate college in which first year engineer- 
ing ex-service students are to be accom- 
modated beginning January. W. J. T. 
Wright, professor of engineering draw- 
ing, is to be director of studies for the 
Ajax project. 


Jules Archambault has been appointed 
chief engineer of the Montreal Tram- 


ways Co. 
(Continued on page 107) 


CONSTRUCTION ACTIVITY 





As Reported This Week to... 
Engineering News-Record 


CONTRACT VOLUME 


Continental U. 8. Only 
(Thousands of Dollars) 


Week of -—Cumulative—, 
44 


Nov.29 1945 19 

1945 (48 wk.) (48 wk.) 
Federal ..... $7,285 $729,323 $1,057,870 
State & Mun. 6,893 350,062 230,405 


Total Public. 14,178 1,079,385 1,288,275 
Total Private 45,444 972,01 348,221 


. $59,622 $2,051,399 $1,636,496 





U. S. Total . 


WHERE CONSTRUCTION ACTIVITY 
ORIGINATED THIS WEEK 


-—Dollar Volume (Thousands) —, 


-—~Cumulative—, 
This 1945 1944 
Type of Work Week (48 wk.) (48 wk.) 
Waterworks 1,207 $53,962 $30,298 
Sewerage 1,215 31,874 30,306 
ee 234 40,007 15,075 
Highways ..... 969 206,475 184,756 
Earthwork, 
Waterways .. 2,886 54,086 62,588 
Buildings, 
Ue 2,938 448,483 614,493 
Industrial 24,728 545,746 166,126 
Commercial 17,738 312,401 134,270 
Unclassified 7,707 357,706 398,584 


NOTE: Minimum size projects included 
are: Waterworks and waterway projects, 
$15,000; other public works, $25,000; in- 
dustrial buildings, $40,000; other build- 
ings, $150,000. 


NEW PRODUCTIVE CAPITAL 
c-0 





umulative—, 

1945 1944 
(48 wk.) (48 wk.) 
NON-FEDERAL ..... $703,939 $421,069 
Corporate Securities. 185,811 106,720 
State and Municipal. 383,528 169,409 
Weer SSO fc actecas 24,600 61,940 
RBA) hoane: ..< «4 0: 60,000 20,000 
Fed. Aid Highway .. 79,000 63,000 
PEDALS: | 1b viitectce 1,049,898 1,263,800 
Total Capital........ $1,782,837 $1,684,869 

ENR INDEX NUMBERS 

Index Base == 100 1913 1926 


Construction Cost..Nov.’45 309.28 148.67 
Building Cost......Nov.’45 240.55 130.00 
a Se Oct. '45 167 73 
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Comment and Discussion 


Readers’ opinions on matters that concern engineers and contractors 





Chicago Filtration Plant 


Sir: In your article describing the 
use of special steel forms for con- 
structing the reinforced concrete 
washwater troughs for Chicago’s 
South District Filtration plant (ENR 
June 28, 1945, vol. p. 989) you failed 
to mention our connection with the 
work, although you did give the name 
of our concrete foreman, F. Miller. 
As subcontractor of Robert Gordon, 
general contractor, we performed this 
concrete work including the form 
work and the reinforcing steel. 

The officers of our company spent 
considerable time and thought over 
the proper and economical procedure 
for concreting the troughs and we be- 
lieve the proper acknowledgement of 
our responsibility for its success 
should be made. 

For the information of your read- 
ers, the concrete mix for these wash- 
water troughs was designed by Robert 
W. Hunt’ Co., and checked and ap- 
proved by engineers under O. E. 
Hewitt, commissioner of public 
works, Chicago. The mix we used was 
6.5 sacks of cement, 0.482 cu. yd. of 
torpedo sand and 0.566 cu. yd. of pea 
gravel. The average compressive 
strength of the concrete at seven days 
was 4,150 psi. 

R. F. KirKMAN 
Vice President 


J. W. Snyder Co. 
Chicago, Ill. 


Collimator Big Help 


Sir: I have read with a great deal of 
interest the article “Collimators Per- 
mit Rapid and Accurate Adjustment 
of Surveying Instruments” (ENR 
Oct. 18, vol. p. 502). 

If, as this article indicates, so few 
state highway departments and mu- 
nicipalities include a collimator in 
their equipment, I think it would be 
wise to give this subject more pub- 
licity. We feel that you have under- 
stated the advantages gained by the 
possession and use of a collimator. 

This thought is based on our ex- 
perience since 1925, at which time we 
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induced one of the large manufac- 
turers of surveying instruments to 
make a collimator for us. We have 
found it to be one of the most valu- 
able instruments in our equipment. 
In the construction of our collimator, 
two more or less obsolete wye levels 
were used, thus materially reducing 
the cost. While I imagine our set-up 
is rather crude when compared with 
the one described in your article, we 
find it is very practical and takes care 
of our needs. 

Ropert JERRETT 


Location Engineer, Div. of Roads and 
Bridges, State Dept. of Public Works, 
Providence, R. I. 


Great Falls Water Tank 


Sir: In your recent article on the 
prestressed concrete water tank at 
Great Falls, Mont. (ENR, Oct. 4, 
vol. p. 435) you state that the verti- 
cal steel is prestressed to overcome 
horizontal cracks that appear in tanks 
of this type. As you say, it is diffi- 
cult to show just how these walls can 
get into tension vertically. Such 
cracks can occur, however, for the 
following reasons: 

In prestressing a circular concrete 
tank the hoops create horizontal com- 
pression in the wall but at the same 
time they induce tension in the verti- 
cal direction in accordance with 
Poisson’s ratio. That means for a 
compression of 1,000 psi., the wall 
tension is from 100 to 150 psi. Actual 
tests on concrete pipe conducted at 
Purdue University and published in 
the Bulletin of the Engineering Ex- 
periment Station by Prof. R. B. 
Crepps show the existence of this ten- 
sion. 

Furthermore, the temperature 
stresses set up in a concrete wall can 
produce stress sufficient to crack plain 
concrete. This can happen the easiest 
when a cold piece of concrete is ex- 
posed to the sun, warming the wall on 
the exterior while the interior is rela- 
tively cold. Concrete pipes have been 
known to crack at times in the fall 
and spring from this stress alone. 

In a structure such as the Great 
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Falls water tank local bending stresy, 
are set up in the concrete direct, 
under the large bars where the spy, 
ing between bars is wide. This woulj 
tend to create cracks on the inside of 
the tank directly under the bar. \; 
Freyssinett has discussed this in 4 
published article describing constr. 
tion of a large diameter conduit 
prestressed with wire cables. The 
project was located in France. 

Where embedded reinforcing stee| 
has been used for so-called tempera. 
ture steel it tends to create cracks 
when the concrete shrinks during the 
process of setting up. Elimination of 
this steel during the pouring of the 
concrete would result in a more water. 
tight wall. 

In a tank such as the one at Great 
Falls, Mont., the character of the wall 
in section due to variations in thick. 
ness, especially in the top portions, 
result in variable deflections which 
create stress in the wall. If it is 
assumed that the empty tank when 
fully prestressed has no variations in 
deflection, then the tank will expand 
outwardly when filled with water. 
This expansion would be uniform 
throughout the wall except that the 
parapet has practically no movement 
and the base movement is resisted by 
the friction and ties to the base. As 
a result the wall bends and tension or 
compression is induced. Without pre- 
stressed steel it is possible that this 
will crack the wall. 

In producing prestressed concrete 
pipe we have always prestressed the 
steel to improve the strength of the 
pipe as a beam and to eliminate other 
stresses as shown above. It is pos- 
sible to have watertight walls 3 in. 
thick at 300 psi. pressure. 

Paut L. OsweiLer 


Price Brothers Company 
Dayton, Ohie 


Curves for Hankinson Formula 


Sir: W. F. Parsons (ENR Oct. 18, 
1945) gives a graphical method that 
he prefers to the Hankinson formula. 
He wonders whether mathematicians 
can find anything wrong with it. The 
most serious objection to it is an 
engineering one—it does not agree 
with the best available experimental 
data as represented by the Hankinson 
formula. 

Mr. Parsons attaches great impor- 
tance to curves that cut the horizontal 
and vertical axes at right angles. The 
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ason is not clear, At any rate, he 
, mistaken in thinking that an ellipse 
; the only curve with this property. 
parabola can be drawn so as to 
neet the same conditions. For an 
asy graphical construction, see 
‘Railroad Curves and Earthwork”, by 
_ Frank Allen, 6th Edition, p. 72. 
‘A hyperbola can also be drawn nor- 
imal to the same lines. Presumably, 
an unlimited number of algebraic 
curves above second degree could be 
found to meet the same conditions. 
If Mr. Parsons still prefers an el- 
lipse, I suggest that he lay off the 
square roots of P and Q, respectively, 
as major and minor semi-axes, instead 
of P and Q. Scaling the radius vec- 
tor, as before, will give the square 
root of the permissible diagonal stress 
in exact accordance with the Hankin- 
son formula. 
JeRoME FEE 


Senior Engineer 
Federal Power Commission 
San Francisco 2, Calif. 


Plotting Hankinson Formula 


Sir: The ellipse that W. F. Parsons 
(ENR Oct. 18, 1945, vol. p. 486) pro- 
poses as a substitute for the Hankin- 
son formula gives values as much as 
16 percent less. There seems no rea- 
son for using the less correct ellipse 
when the Hankinson formula can be 
so easily plotted in polar co-ordinates 
to give a curve with the appearance 
of a “bulged ellipse” from which 
values for angles intermediate be- 
tween 0 and 90 deg. can be scaled 
just as easily. Analytically, the differ- 
ence between the curves can be readily 
seen if the equation of the ellipse is 
also written in polar co-ordinates 
with the center as pole, but any for- 
mula for the difference would be too 
long to be useful. 

J. B. MacpHalL 


The Shawinigan Engineering Co. Ltd. 
Montreal, Canada 


Sidesway in Frames 


Sir: In ENR Aug. 9, vol. p. 92, J. J. 
Polivka demonstrated a direct dis- 
tribution of the fixed end moments 
due to sidesway on an unsymmetrical 
frame by use of the node points. Al- 
though the solution given is virtually 
complete, it may not be out of order 
to point out that the final moments 
shown are only proportionately cor- 
rect. After distribution there is a 





True M (+53) 


(+30) = True M 
Sidesway in unsymmetrical frame calcu- 


lated by direct moment distribution, 
using node point of BC. 


loss of shear in the column legs and, 
therefore, to be consistent with statics 
the moments must be modified by the 
ratio of the shear before the joints 
were balanced to that existing after- 
wards, 

By utilizing the node point of the 
horizontal member BC, which may be 
ascertained from the “fixed” or “con- 
jugate” points, similar results—a di- 
rect distribution—may also be ob- 
tained with the end rotation constants 
as illustrated for the same unsym- 
metrical bent used by Mr. Polivka. 


A ans ‘5 
1/e (for BC) T1232 > 3 
ve: ee) 


1— 1/2 xX 2/3 
The true moments, corrected for 
shear, are listed in parentheses. 


M. W. RosENSTEIN 
Chicago, Ill. 


Consider Service Men 


Sir: I read with keen interest the 
editorial entitled “First In, Last Out” 
(ENR Sept. 6, vol. p. 283). 

The last sentence suggests that con- 
struction men will deserve the utmost 
in praise and help that a grateful na- 
tion can bestow. That suggestion can 
be put into practice by postponing 
Civil Service examinations until a 
large majority of men have been re- 
leased from service. The men in serv- 
ice are entitled to an opportunity to 
compete for Civil Service positions, 
but fully as important, is the benefit to 
be derived by the citizens of each 
municipality, state and the country as 
a whole. Many of the men in service 
have acquired abilities which they can 
bring to these positions, and the peo- 
ple should not be deprived of these 
talents. 

A grateful nation can bestow not 
merely praise but can give material 
help to men in service by making tem- 
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porary appointments where necessary, 
and by postponing examinations for 
permanent appointments in Civil 
Service until the large majority of 
men now in the armed forces have 
the opportunity to compete for these 
positions. 

SetH G. Hess 

New York, N. Y. 


Avoiding Sand Pockets in Gunite 


Sir: In the article “Gunite Tunnel 
Lining Test Reveals Difficulties in 
Application” (ENR Nov. 1, 1945, vol. 
p. 579), reference is made to sand 
pockets which occurred behind the 
large circumferential rods. The ar- 
ticle also states that the operator 
was a man with 17 years’ experience 
in Gunite work, but it appears to us 
that he could not have had the neces- 
sary experience in this kind of shoot- 
ing to get such unsatisfactory results. 
Frequently we have had occasion to 
shoot Gunite through and behind re- 
inforcing more closely spaced than 
the picture in the article shows, and 
running in two directions rather than 
one, always with satisfactory results. 

For shooting of this type, it is im- 
possible to apply the material at right 
angles to the forms without causing 
sand pockets behind the rods. By 
proper weaving back and forth, that 
is from east to west and from north 
to south, sand pockets can definitely 
be avoided. 

It must be understood that Gunite 
is a specialty construction, and it 
takes time and care to train men to 
become expert in applying it. 

Joun H. Hesston, President 


National Gunite Corporation 
Boston, Mass. 


Old Waterloo Bridge 


Sir: The reference to the “old Water 
loo Bridge” in ENR of July 19, p. 
15, is rather misleading. The “old” 
bridge was a masonry arch structure 
too weak for modern traffic. It was 
replaced in recent years by a concrete 
arch bridge. During the demolition 
and reconstruction, which occupied 
several years, traffic was accommo- 
dated by a temporary steel bridge, 
which evidently is the structure now 
to be reerected in Holland. 

E. E. R. TRATMAN. 


Associated Editor Retired 
Engineering News-Record 
W heaton, Iil. 
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A Big Assignment 


ESTABLISHMENT in the U. S. Department of Com- 
mepee of a special division to coordinate data from 
both government and private agenciés on the 
varied phases of the construction industry, as an- 
nounced recently, is a necessary and promising 
development. If the hoped-for yearly construction 
volume of $15 billion or more is to be reached 
and maintained, the industry will need much more 
and much better informational assistance from the 
federal government than has been previously avail- 
able. And if the Murray full-employment bill or 
something similar should become law, the federal 
government will require for itself the very best of 
statistical aids. Since no federal agency at present 
attempts to combine data covering all the ramifica- 
tions of construction, establishment of the new 
division in the Department of Commerce appears 
logical. But the task of supplying timely statistics 
and information on such a varied industry is a big 
and a costly assignment, and the work will require 
an active, large and well-directed staff. A good step 
has been made in the selection of John L. Haynes 
as chief of the division, for he has already won the 
respect of both industrial and governmental groups 
in his work with the WPB. If as good results can 
be had in securing adequate appropriations for the 
work, the new division will be off to a good start. 


Bold Energy Dissipation 


A BOLD DEPARTURE from traditional means for 
dissipating the energy of the water discharged 
through the spillway of a large dam has been in- 
stalled at Fontana Dam. Flood flows, which must 
be dropped 400 ft., are discharged through two 
inclined tunnels to points in the valley well below 
the dam. There, the outlets have been given such 
form as to throw the water, which is then traveling 
at a rate of 150 ft. per sec., upward and forward, 
spreading it into a great oval shaped jet that falls 
harmlessly over a wide area of the river channel 
below the dam (see p. 86). There are no similar 
energy dissipators, so far as we can recall, and 
only two that remotely approach it. One is at 
Boulder Dam, where discharge conduits equipped 
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with needle valves throw jets from high up on th 
canyon walls to fall as spray into the channe| 
below; the other is at a much lower dam in Sout) 
Africa, where steps on the face of the spillway 
throw the overfall into a spray that falls over , 
wide area directly in front of the dam. Model tes; 
of the Fontana design have been confirmed in par 
by field tests with the limited flow that is now avail. 
able, but as model tests can reveal little of value 
with respect to erosion in the river channel and 
along the jet-forming lip at the tunnel outlets, fu] 
confirmation of the efficiency of this new device 
must await a major flood. However, as floods of the 
magnitude for which the spillway is designed are 
very rare, even a considerable amount of erosion 
at such times probably would be far offset by the 
savings resulting from use of this novel design in 
place of a conventional overfall spillway with a 
deep stilling basin. 


Driving Timber Piles 


RELATIVELY new to the art of driving timber piles 
is use of an auger or churn-drill to open up a hole 
through mixed subsurface material and thus avoid 
beating the pile to a pulp where jetting is not effec- 
tive. This and other notes on how to handle timber 
piles so that they will retain their full effectiveness 
as a column or as a cantilever beam is the subject 
of an article on p. 83, written by an experienced 
bridge engineer. Anyone who has seen timber piles 
pulled or exposed by subsequent excavation cannot 
but realize how serious overdriving may be. At 
the surface the piles may appear to be in good con- 
dition, but down out of sight they may be badly 
battered or even sheared. Any device or technique 
that adds to the certainty of driving timber piles 
without damage is a welcome addition to the tools 
of the constructor. 


The New Suspension Bridge 


Wuen the Tacoma Narrows Bridge shook itself 
loose from its cables under the force of a relatively 
moderate wind on Nov. 7, 1940, aerodynamic in- 
stability, long known to designers of airplanes, but 
overlooked by all contemporary suspension bridge 
designers, entered their consciousness, as well as 
that of the public, in spectacular manner. Develop- 
ments quickly followed, but reassuring results were 
slow and few. For example, existing bridges, par- 
ticularly the longer, more flexible spans were imme- 
diately examined for dangerous vibration; yet we 
still know too little of what was learned. Then 
ENGINEERING NEWS-RECORD 
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again, remedial measures were taken on some 
bridges, but the results have hardly been frankly 
discussed in public. And finally a committee of 
bridge specialists was organized to study the whole 
question of suspension bridge design and to cooper- 
erate in extensive wind tunnel investigations initiated 
by the Washington Toll Bridge Authority as a part 
of its redesign work on a new Tacoma Narrows 
Bridge; during four years of activity, secrecy and 
silence have characterized the program so that only 
a handful of specialists were familiar with the 
progress being made. 

As perhaps the beginning of the end of this in- 
formation blackout, however, there is published in 
this issue an article by Charles E. Andrew on the 
design for the new Tacoma Narrows Bridge. And 
as the first report on progress in aerodynamic de- 
sign it is reassuring, for it indicates that through 
newly developed wind tunnel techniques on full 
length bridge models we finally have a means of pre- 
determining the vibratory action of the prototypes. 
In the case of the new Tacoma Narrows Bridge, 
for example, it has been shown to have the ability 
to dissipate (without undue movement) the energy 
input from the wind at all critical angles and vel- 
ocities. Contributing to this ability is an “open” 
structure—i. e., trussed instead of solid-web stiffen- 
ing members and floor-beams plus three lines of 
open grating in the floor slab—which reduces the 
effective wind impulses; a much greater depth of 
stiffening member compared to the one used on the 
original bridge (33 ft. as against 8 ft.) so that both 
vertical rigidity and torsional resistance are sub- 
stantial; and, finally, the bridge is to be equipped 
with damping devices to absorb some of the energy. 
The result is a truly new suspension bridge design 
that takes aerodynamic considerations scientifically 
into account. 

Earlier suspension bridges were made aerody- 
namically stable either by the unconscious genius 
of the designer or by accident. The new Tacoma 
Narrows Bridge will be provided this characteristic 
deliberately as the result of study and experiment. 
Every future long span suspension bridge must 
likewise utilize these new scientific facts, and every 
existing bridge of this type should be checked by 
them. And because these aerodynamic consider- 
ations are sure to have far-reaching influence on the 
design of all long, flexible spans, it is to be hoped 
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that more of the findings of the model studies may 
soon be made available now that Mr. Andrew has 
set the precedent. 


Problems of Timing Construction 


A CONCISE presentation of the facts relating to the 
question of reducing the violent swings of con- 
struction activity has appeared in the report of 
the committee of construction industry representa- 
tives appointed by Maj. Gen. Philip B. Fleming, 
Administrator of the Federal Works Agency, to 
advise him on the timing of public works programs 
(ENR Nov. 22, 1945, vol. p. 685). If we are ever 
to make any progress toward construction stabiliza- 
tion, the inherent difficulties, which the report 
lucidly set forth must be firmly appreciated. 

These difficulties need not be enumerated here, 
but basically they stem from two causes—the non- 
deferable character of private construction, and 
the fact that much public construction is tied to 
this private work and consequently must advance 
with it. Therefore, the volume of public work re- 
maining, and theoretically subject to timing, is rela- 
tively quite small. 

However, we cannot fully subscribe to the con- 
clusions of the committee, which are to the effect 
that manipulation of public works volume would 
have little effect on construction in boom periods, 
but can produce “substantial good” in depression 
times. Acceptance of this philosophy would pre- 
sume that public works need never be deferred, but 
can sometimes be advanced with beneficial results. 
That this is not the whole story is suggested by the 
fact that only the effect on construction volume is 
being considered. There is also the possibility 
at times (the present for instance) that postpone- 
ment of public works might well have both a 
psychological and actual influence in holding down 
construction costs and, furthermore, would encour- 
age and not compete with private construction. 

Careful reading of the report will stimulate 
other such supplemental thoughts. And that will 
be all ts the good, for some measure of stabilization 
is desirable however difficult to attain, and it cannot 
be done without more informed discussion than has 
existed in the past. The FWA report, with the pos- 
sible exception of its incomplete conclusions, pro- 
vides a good base for a beginning. 
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Redesign of Tacoma Narrows Bridge 


Charles E. Andrew 


Chief Consulting Engineer 
Washington Toll Bridge Authority 


Contents in Brief—Design of a new four-lane suspension bridge with a 
2,800-ft. span fo replace the narrower structure which collapsed in 1940 is 
based on results of a 4-yr. research program in a specially designed wind 
tunnel with a throat section of 10x100 ft. Substructure and west approach 


of original bridge can be used again. 


COLLAPSE OF THE Tacoma Narrows 
Bridge on Nov. 7, 1940, climaxed ex- 
perience with vibration on several 
long span suspension bridges, built 
in the preceding two or three years, 
with stiffening girders instead of 
trusses. The collapse afforded dra- 
matic and emphatic proof that hence- 
forth designers of such bridges must 
take into account not only the forces 
previously considered, including 
wind, but also the possibility of vi- 
bration resulting from aerodynamic 
forces. A replacement structure has 
now been designed for the Tacoma 
Narrows crossing in which such con- 
siderations have occupied a dominant 
place. 


Two courses open to designers 


Prior to the collapse wave motion 
had been observed in several other 
bridges, and oscillations of the Ta- 
coma Narrows Bridge itself had 
induced the Washington State Toll 
Bridge Authority to initiate a pro- 
gram of wind tunnel experiments in 
an effort to find a remedy. How- 
ever, at that time the serious nature 
of the movements was not fully ap- 
preciated. After the failure it was 
realized that plans for rebuilding 
must give assurance that the new 
structure would be of a design in 
which no such risks would be in- 
volved. 

The designers preparing plans for a 
new bridge had the choice of two 
courses. They could extrapolate from 
the heavier and stiffer long span 
bridges which had shown apparent 
stability but under unknown wind 
conditions or they could institute re- 
search looking to a form of suspended 
structure which would not be subject 
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to vibrations of objectionable ampli- 
tude. The latter course was followed. 
A wind tunnel with a throat section of 
10x100 ft. was built on the University 
of Washington campus and a research 
program was begun which has now 
been under way for nearly four years. 
Results of this research give assur- 
ance of stability in the design now 
adopted as best for building a new 
superstructure on the same piers that 
supported the original Tacoma Nar- 
rows Bridge. 

Collapse of the bridge was de- 
scribed in ENR Nov. 14 and Nov. 21, 
1940. Later, dismantling of cables 
and towers was reported in issues of 
Aug. 26, 1943, vol. p. 347 and Oct. 
21, 1943, vol. p. 602, respectively. 

After unspinning the main cables 
and dismantling the towers, total 
value of remaining portions of the 
structure was estimated at $3,250,000. 
Included in this estimate were the 
main piers and those parts of the 
anchorages and the west approach 
which remained intact and could be 
utilized in a bridge of new design. 
Since the piers had been put down in 
very deep water (total pier depths 
are 175 and 225 ft., respectively) 
where tidal currents of high velocity 
are involved, the piers constitute a 
very important part of the bridge 
project as a whole. Traffic over the 
original bridge, during its brief ex- 
istence, indicated that a structure of 
considerably greater cost would have 
been justified. 


New design features 
Starting with the old substructure 
in which the main span would be 
2,800 ft., and following the princi- 
ples established by wind tunnel tests 
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to avoid objectionable vibration. a 
design was developed for a four. 
lane structure with a cable spacing 
of 60 ft. and a cable sag ratio of 
1:10. As compared to the 8-ft. deep 
plate girder stiffening members of the 
old bridge this new design has stiffen. 
ing members of the trussed type, 33 
ft. deep with an I of about 7,000,000 
in.* per truss. All members are de- 
signed to present the least possible 
frontal area to winds. Open truss 
floorbeams are used (the old bridge 
floorbeams were plate girders) and 
the roadway is slotted, that is, it has 
open gratings between traffic lanes. 
Incidentatly, these slots provide ex- 
cellent dividing lines between the 
lanes. The solid portion of the road- 
way is to be made of lightweight con- 
crete. 

Although cables of the original 
bridge were only 39 ft. apart, the 
tower legs were battered and the 
spread at the base was 50 ft. The piers 
are long enough to accommodate the 
60-ft. spacing of the new tower legs. 


New bridge 50 percent heavier 


In the new bridge the greater 
weight of the superstructure (about 
50 percent more than the original) 
will increase the foundation loads less 
than 1 ton per sq.ft. Since both 
piers are founded on well graded 
gravel and sand with deep overbur- 
den, such an increase will be of no 
consequence. Like the piers, the an- 
chorages remained intact after the 
collapse and a considerable part of 
them, at least 60 percent, can be used 
for the new superstructure. 

The new design includes external en- 
ergy absorbing devices whose pur- 
pose is to furnish additional damping 
in the structure. These devices are hy- 
draulic cylinders at the towers and in 
the diagonal ties at the center of the 
main span. They act elastically up to 
a certain point. This elastic action is 
adjustable and can be limited to the 
point beyond which undue stresses 
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Fig. 1. Full-length scale model of the proposed Tacoma Narrows Bridge, 100 ft. long, is mounted in the wind tunnel ready 
for one of the numeraus tests to which it was subjected. 


might be induced in other parts of 
the structure from expansion or live 
load deflection. 

Steps leading up to these funda- 
mental features of design may be 
summarized as follows: The first re- 
quirement of the new design was that 
it should reduce, as far as possible, 
the intensity of the wind impulse 
forces and thereby reduce the ten- 
dency to motion and the amount of 
energy which the bridge would be 
called upon to dissipate. Such a plan 
would lead to economy by reducing 
weight and permitting the use of four 
traffic lanes without undue increases 
in load on the existing foundation, 


No precedent for aerodynamic form 


There was no bridge precedent to 
determine the best aerodynamic form 
other than the self-evident fact that 
the original Tacoma Narrows Bridge 
and other existing bridges of similar 
form were decidedly deficient in this 
respect, On the other hand, existing 
bridges with open construction in the 
stiffening systems, open hand rails, 
etc, had given little trouble. Thus it 
appeared that if the effect of wind 
forces could be reduced, and com- 
ponent parts of the suspended struc- 
ture could be made of a number 
of small members rather than a sin- 
gle large member, the aerodynamic 
forces exerted on the small members 
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might cancel out or, at least, oppose 
each other to some extent. 

Placing open slots in the roadway 
allows air to move through it to a 
considerable extent and thus tends to 
cancel the fluctuating pressures and to 
increase turbulence. With this ar- 
rangement, as shown by wind tunnel 
tests, effective impulses can be so 
reduced that the ability of the struc- 
ture to dissipate energy is sufficient 
to balance the energy input resulting 
from wind. The work equation is 
thus satisfied without exceeding a 
safe range of movement. 

The design shown in the accom- 
panying drawing was developed step 
by step. Tests with a model having 
a continuous concrete floor slab and 
a truss form of stiffening showed vi- 
brations very much less than on the 
model built according to the original 
bridge design. However, these vi- 
brations were still beyond desirable 
limits. Seventy-six variations, several 
of which were tested with varying 
moments of inertia, were studied suc- 
cessively in model form. The final 
and most satisfactory type of road- 
way was that with the slots or open 
grating as shown in the drawing. 


Making model tests 


No record was found of any aero- 
dynamic research applied to bridges 
prior to the failure of the Tacoma 
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Narrows Bridge. Original research 
therefore was required in any compre- 
hensive solution of the problem. This 
suggested the use of three dimensional 
models. The scale of such models 
would have to be small in order to 
keep the dimensions of the air jet 
within reasonable limits, yet if the 
scale were made too small it would 
be impossible to simulate elastically 
the bridge members. The wind veloci- 
ties would be very low when com- 
pared with those in tunnels used for 
airplane experiments, and thus prob- 
lems relative to obtaining proper air- 
flow and accurately measuring the 
low velocities had to be worked out. 


Scale model 100 ft. long 


The scale adopted was 50:1 which, 
for the Tacoma Narrows site, called 
for a model 100 ft. long and required 
an air jet about 4 ft. wide and 100 
ft. long. The model was mounted on 
a steel I-beam base (Fig. 1) sup- 
ported on four hydraulic jacks which 
permitted it to be raised and lowered. 
The air stream was a return flow ar- 
rangement in which constant air 
velocity was maintained by ten pro- 
pellers each 7} ft. in diameter and 
driven by a 75-hp. motor. 

Since no comparable experiments 
ever had been made on aerodynamic 
models subject to turbulent flow, 
there was no assurance that the ac- 
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tion of a model could be depended 
upon to predict the action of the 
prototype. Fortunately, quite accurate 
observations and measurements of the 
modes of motion and amplitude for 
different wind velocities of the origi- 
nal Tacoma Narrows Bridge had been 
recorded. This afforded a means of 
checking the wind tunnel results be- 
cause the first model was built to ex- 
actly follow the design of the original 
Tacoma Narrows Bridge. 

When this 50-scale model was 
found to perform substantially as did 
the bridge itself under corresponding 
winds, it was felt that other bridge 
designs could be tested with reason- 
able assurance that the action of the 
prototype could be predicted from the 
tests. In other words, the wind tun- 
nel was “calibrated” by the model of 
a prototype whose reaction to various 
wind conditions had been well es- 
tablished before the model was built. 

In the design and construction of 
this wind tunnel and the models it 
was to test, many new techniques had 
to be developed. Some of these are 
of major importance in predicting the 
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action of a prototype from data re- 
corded on the model. Three 
portant examples are cited: 

First, the ability of a suspension 
bridge to dissipate energy has never 
been determined. Different bridges 
may have different abilities in this 
respect depending on various factors 
such as stiffness, character of riveting, 
intensity of stress, amplitude, friction 
at sliding stringer connections and 
end shoes, position and amount of 
energy dissipation in concrete floor 
slabs, air damping, etc. An oppor- 
tunity to determine this characteristic 
was overlooked in the original Ta- 
coma’ bridge because its importance 
was not realized at the time. 


im- 


Decrement determination important 


The determination of at least an 
average decrement for several types 
of suspension bridges is one of the 
most important steps yet to be es- 
tablished in the solution of this prob- 
lem. Since the decrement of the 
original Tacoma Narrows Bridge was 
not known, it could not be duplicated 
in the model. Therefore the decre- 
1945 @ 
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Fig. 2. New design for the bridge fioor, 
shown in half section, includes open 
gratings in the roadway, pipe curbs, 
narrow truss members and trussed floor- 
beams, 


ment in the model was reduced to the 


least possible amount by eliminating 
all friction between moving parts and 
all energy absorption in the concrete 
deck by using metal plates of prope: 
dimension but in short sections sup- 
ported from single points. By these 
eliminations the total damping of the 
structure would be reduced below that 


reasonably expected in the bridge 
and hence would be on the side of 


safety. 

Second, simulation of natural air 
flow is impossible. Nothing is more 
changeable both in direction and 
velocity than the wind. Several read- 
ings of wind velocity and direction 
at the bridge site have been made 
and plotted. The curves invariably 
show a marked variation (increasing 
with the average velocity) of several 
miles per hour at intervals of a few 
seconds on either side of a median 
or average velocity. Since the changes 
in velocity are very rapid, they prob- 
ably have less effect on the rate of 
impulse or vortex discharge, which 
sets the bridge in motion, than does 
the average velocity, which is also 
continuously changing. 

In the wind tunnel wind velocity 
shows a similar tendency toward 
rapid changes either side of the aver- 
age resulting from minor turbulence 
in the wind stream. However, the av- 
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age velocity in the tunnel is con- 
rag . 
ant for any given speed of the pro- 





lers. 
Fit is impossible to simulate the 


bandom fluctuations of natural wind 
, working with the model. Not only 
it mechanically impracticable to 
ake such changes but the wind fluc- 
iations are unknown. In conse- 
sence all tests are made with a con- 
tant average velocity throughout the 
est. A constant wind velocity feeds 
» constant amount of energy into the 
tructure at a constant rate while a 
rhanging velocity feeds a changing 
,mount of energy into the bridge at 
L changing rate. Thus the constant 
vind in the tunnel is more severe than 
the changing wind in nature. 
Third, the angle of attack of the 
wind has a decided effect on stability. 
In all model tests the angle of at- 
tack is held constant over the full 
Hength of the bridge. The probability 
of this occurring over a length of 
5,000 it., the length of the bridge, is 
doubtful. Check tests on the model 
have shown that different angles of 
attack on various parts of the bridge 
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have damping effect. 

Tests on the model of the original 
bridge gave results which were in 
remarkably close coordination with 
those observed on the prototype ex- 
cept that amplitudes were greater and 
certain additional modes of motion 
were developed which had not been 
observed in the field. These additional 
‘effects are attributed to the more 
severe conditions, already mentioned, 
| applied in the model tests. 











Model of new bridge 


Having thus established correlation 
between full models and prototypes, 
the next step in the investigation was 
to build up an areodynamic model of 
the proposed new design. This design 
was the same as that finally adopted 
except that it had a conventional floor 
slab, 

This second model, again made on 
a scale of 50:1, was given the same 
careful attention in the endeavor to 
reduce damping to a minimum. In 
studying the effect of truss stiffness 
a device, consisting of small spring 
steel wires “connected by movable 
clips to chord members in alternate 
panels, was developed by which the 
moment of inertia could be varied 
from about 1,900,000 in.* to approxi- 
mately 14,000,000 in.* per truss by 
any desired steps. 
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Moments of inertia deter- 
mined in two ways. First by checking 
measured deflection under a_ given 
load with computed deflection and, 
second, by noting the period of vibra- 
tion and substituting in the equation 


were 


for computing vibration periods. 

Tests on the model of the original 
bridge design confirming observa- 
tions in the field, showed that struc- 
ture to be primarily subject to purely 
vertical motion. This led to the opin- 
ion that vertical rather than torsional 
motion probably would be the pre- 
dominant movement in the new de- 
sign. Accordingly the model of that 
design was constructed primarily to 
study vertical movement. When tests 
were run it was found that contrary 
to expectation the new design was not 
subject to pure vertical motion at any 
stage of wind velocity or angle but 
was subject to torsional motion only. 

Fortunately the model had been 
constructed with excessive torsional 
resistance in the top chord and floor 
systems (several times greater than 
that of the design). This made pos- 
sible the later reduction of torsional 





























a 


resistance to that of the new design 
by splitting one side of the top chord 
by a longitudinal cut centered in the 
outer face of the square section that 
constitutes the top chord. In_ this 
way it was possible to test the effect 
of change in torsional stiffness as well 
as pure truss stiffness. 


Results of model tests 


Results of 
model were as follows: 

A. The full model proved to be 
completely stable for all velocities of 
wind from 0 to 120 mph. (the limit 
of the tunnel) and in vertical angles 
of attack from 2 deg. up and to 5 
Above 2 deg. it became 


tests on this second 


deg. down. 
unstable at 80 mph. and at 8 deg. up 
unstable at 50 mph. In this test the 
torsional stiffness was about the same 
as in the design and the moment of 
inertia of the trusses was set at 6.- 
500,000 in.* each (the I for the de- 
sign is 6,850,000 in.* per truss). 

B. Increasing the I to 12,000,000 
in.* had very little effect. In fact, 
it decreased the critical angle (angle 
under which no motion exists for any 















Fig. 3. Preliminary tests were made on short sections of various designs to save 
time and cost, Later the full-length model was used for confirmation, 
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Fig. 4. Effect of roadway gratings is indicated by airflow (photographed with 
the aid of smoke) across solid floor (top), an unstable section showing a large 
vortex or disturbance in left upper corner; and across a floor with gratings 
(bottom), giving a stable section marked by smaller vortices whose disturb- 


ances are unimportant. 


velocity up to 118 mph.) but dis- 
played a different type of motion at 
less amplitude. 

C. For a torsional stiffness several 
times greater than the design stiffness 
and estimated at about half way be- 
tween the design stiffness and that 
which would be developed by the ad- 
dition of a bottom lateral system, the 
critical angle of attack was increased 
to 5 deg. in an up wind with I equal 
7,000,000 in.* per truss. This test 
demonstrates that increase in tor- 
sional stability would be obtained by 
the use of a top and bottom lateral 
system. 

D. The tests established certain 
critical angles of attack below which 
full stability was realized and no 
movement occurred. If the velocity 
was increased and the angle held con- 
stant or vice versa, motion would 
start and increase rapidly to ampli- 
tudes greatly in excess of those which 
could be permitted in the structure 
and to possible failure within prob- 
able wind velocities. 





















the former bridge model gave strong 








E. Smoke tests as well as tests on | 


evidence that the prevailing winds at 
the site were horizontal or nearly so. 
In this case the preliminary design 
would probably be satisfactory be- 
cause it was fully stable under such 
winds. However, such assumptions 
seemed somewhat dangerous. Storms 
of considerable intensity blew in from 
the southeast and in passing the 
bridge site approach a continuous 
high bluff on the westerly shore. 
There is a probability that the wind 
is deflected upward to pass over this 
bluff and in so doing might reach an 
upward angle of 5 or 6 deg. Thus 
upward angles might go beyond the 
demonstrated stability range. 

F. The preliminary design had 
shown a great improvement insofar 
as stability was concerned over the 
original bridge but it was not yet 
considered safe. An acceptable de- 
sign should prove stable in angles of 
attack of plus or minus 15 deg. in all 
wind velocities from 0 to 100 mph. 

When results of the wind tunnel 
tests reached this stage it was apparent 
that two courses were open. Either 
(1) eliminate still further the cause 
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of motion or (2) increase t! 
of the structure to dissipat: {\). 
ergy being “fed in” by the \ 4. 
Increasing the weight by ‘\/ ,,., 
cent had proven ineffectua! 
model of the original bridge. |, 
wise, increasing truss stiffne 
second model from 6,500,000) \,, | 
000,000 _in.* had not improved , 
bility. A considerable inc: 
either or both of these p: 
would increase costs of the pr 
beyond the desirable economi: 
of the project and would be |j 
prevent its construction. It 
logical, therefore, to attempt 
to reduce the cause of motion. 


Use of section models 


In former studies it had been found 
that while section models (Fie, 3 
could not be expected to correlate 
quantitatively with the full model they 


did give a fairly close indication oj 
what the full model reactions would 
be. Their cost and the time required 


to build them were only a small part 
of what was required for the {ull 
model and hence a great many differ- 
ent forms or conditions could be tried 
out first in section models at a rea- 
sonable cost. 

Tests in the wind tunnel on deck 
and sidewalk with all other parts of 
the structure removed proved that the 
disturbing forces originate principall) 
in the deck. Impulses resulted from 
change in direction of airflow as it 
passed over the structure in the form 
of alternate vortex discharge, causing 
alternate variations of pressure on the 
deck surface. If these vortices could 
be reduced in size by breaking up 
large vortices into many small ones. 
the resultant total impulse might be 
reduced and the general turbulence 
increased, (Fig. 4). 


Openings in floor effective 


A section model was therefore tried 
in which roadway slots or open grat: 
ings were placed between each of the 
driving lanes and at the curbs. On 
the prototype these slots running the 
full length of the bridge will be made 
up of open steel grids bonded to re- 
inforcing in the concrete slab of the 
driving lanes in such a way as to pre- 
serve full continuity of the slab as a 
whole over the stringers. 

On section models various widths 
of open slots were investigated with 
results showing marked difference of 
stability, depending on the width of 
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slots. If the slots were too narrow 
peneficial effect was reduced. On the 
other hand, as the width was in- 
creased a point was reached beyond 
which there was no further benefit. 
After exhaustive tests on the section 
models the arrangement shown in Fig. 
9 was selected and incorporated on 
the full length model. To date two 
groups of tests have been run; one 


| with a stiffening truss whose moment 
Sof inertia, I, was 1,900,000 in.* per 


truss and the other with an I of 7,200,- 


000 in.* per truss. 


Summary of findings 


The results of the long series of 


© tests and studies may be summarized 
» as follows: 


1. Tests on the model built to simu- 
late the original bridge and on that 
of the stiffening truss with a solid 
concrete floor, indicated that the re- 
sults of certain winds would be “cat- 
astrophic,” i.e., motion always de- 


| yeloped at critical wind velocities and 


certain vertical angles of attack. Be- 


} yond these points wind velocity in- 
' creases built up the amplitudes so 


rapidly that failure of the model be- 
came imminent. 

2. With the adopted design and 
an I of 1,900,000 in.* per truss, vibra- 
tions occur only over a range of up- 
ward vertical angles of attack between 
3 to 8 deg. and velocities from 24 to 
38 mph. To build up the maximum 
amplitude wind must flow steadily for 
a period of 25 min. at a velocity of 
30 mph, at a vertical angle of between 
4 and 7 deg. 

3. With an I of 7,200,000 in.* per 
truss the results are similar except 
that the double amplitude is reduced 
to 1 deg. 

These results are subject to the 
reservation that there is no definite 
knowledge of the damping character- 
istics of the prototype. The logarith- 
mic decrements of the models are 
respectively 0.03 and 0.05 for inertias 
of 1,900,000 and 7,200,000 in.* re- 
spectively. 

It seems logical that open slots 
which permit air to flow through the 
deck largely cancel the fluctuating 
pressures and also increase turbu- 
lence. In model tests the effective 
impulses have been so reduced that 
the ability of the structure to dissipate 
energy is sufficient to balance the 
energy input from wind. Thus the 
work equation has been satisfied 
within a safe range of movement. The 
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explanation of the improved behavior 
of a roadway in which there are open 
slots is illustrated by Fig. 4, showing 
results of a smoke test. 

Since it is not possible to eliminate 
aerodynamic forces entirely, it fol- 
lows that movement will occur. If the 
impulses are large, the work per- 
formed in a given time will be large 
and the ability of the structure to do 
negative work must also be equally 
great at small amplitudes if the 
maximum movement is to be held 
within satisfactory limits. On the 
other hand, if the impulses can be 
greatly reduced, then by the same de- 
gree will the required energy absorp- 
tion within the structure be reduced 
and the predetermined limiting am- 
plitudes will not be exceeded. 

Investigations and tests on rede- 


sign of the Tacoma Narrows Bridge 
have been under the direction of a 
consulting board consisting of the 
writer as principal engineer and 
chairman of the board; Glenn B. 
Woodruff, San Francisco; John I. 
Parcel, Sverdrup & Parcel, St. Louis; 
and Dr. Theodor von Karman, Cali- 
fornia Institute of Technology. Dex- 
ter R. Smith is designing engineer, 
Prof. F. B. Farquharson, University 
of Washington, is in charge of model 
studies at the wind tunnel and George 
S. Vincent is resident engineer for the 
Public Roads Administration cooper- 
ating with the state of Washington in 
model studies. Jas. A. Davis is chief 
engineer of the Washington Toll 
Bridge Authority under whose juris- 
diction the project is being carried 
out, 


Brush Mat and Volcanic Cinders 
Used to Build Road Over Quagmire 


Navy Seabees successfully used a 
brush mat and 24-in. covering of vol- 
canic cinders to build a roadway 
over a two-mile quagmire on a Pa- 
cific island. 

The project was a temporary road 
to facilitate building of a water sup- 
ply line for a Marine camp. The first 
two miles of the road was readily 
located with the aid of a military 
clinometer and construction went for- 
ward rapidly over favorable, heavily- 
sodded mountain terrain, void of 
brush and timber. 

At the end of the two-mile section, 
the road entered abruptly into a 
heavily-vegetated region of quagmire 
in which heavy equipment bogged 
down immediately after breaking 
through the surface crust of vegeta- 
tion, 

Six-foot testing rods penetrated 
the muck easily, but failed to reach 
solid bottom. The region is swept 
with rains or covered with a moist- 
ure-laden fog. The condition has re- 
sulted in a deep cumulose deposit of 
muck beneath the forest floor, permit- 
ting little sub-surface drainage. The 
ground surface was saturated with 
standing water. 

The shortest and most direct route 
was across this area if a suitable 
method of construction could be 
found with the materials at hand. 
The corduroy type road could not be 
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used because of a lack of suitable 
local timber. 

Pierced steel-plank (airfield mat- 
ting) was tried, but owing to the 
limited amount available only short 
sections of the road could be made 
stable with it. In some sections the 
steel plank was laid directly on the 
subgrade and surfaced with a 6-in. 
layer of volcanic cinders. In other 
sections, to prevent sinking of the 
plank, cinder-filled burlap bags were 
placed beneath the plank and the road 
surfaced with cinders. 


The final and most successful 
method consisted of clearing the 


ground, by hand, without disturbing 
the sub-surface crust of vegetation 
and roots. By cutting adjacent brush 
and trees, a loose, hand-placed mat 
of this material was built up to a 
height varying from 23 ft. to 34 ft. 
and approximately 14 ft. wide. The 
brush mat was compacted by making 
several passes over it with a bulldozer. 

Volcanic cinders, averaging 14 in.- 
minus, were hauled and end-dumped 
directly on top of the brush mat, 
leveled off with dozer blades and 
further compacted to a final thickness 
of approximately 24 in. 

A smooth-riding surface and thor- 
ough compaction was obtained by the 
flow of trucks over the road hauling 
cinders. No appreciable settlement 
has occurred to date. 
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Nicaragua Experiences 


Big Dividends from a Malaria Campaign 


Philip J. Coffey 


Major, Sanitary Corps, and Sanitary Engineer 
Office of Inter-American Affairs Field Party 


Managua, Nicaragua 


Contents in Brief — Followiing a severe malaria epidemic in Managua late 
in 1942, the Nicaraguan government was assisted by the U. S. Office of 
Inter-American Affairs in the establishment of control measures. The efforts 
of this cooperative health service, which included the installation of perma- 
nent drainage facilities, resulted in a 76-percent reduction of malaria inci- 
dence. The entire cost of the program was only slightly more than one year's 
economic loss to the community from this disease. 


AN EXPENDITURE of $100,000 for ma- 
laria control measures, of which $87,- 
0OU represents the cost of permanent 
drainage works, in one year reduced 
the incidence of this disease by 76 
percent in Managua, capital city of 
Nicaragua. Evaluated on another 
basis, the entire cost of the program, 
most of which included facilities 
with an expected life of 20 yr., was 
only slightly greater than the esti- 
mated annual economic loss suffered 
by the community from the ravages 
of malaria. 

In brief, these are the gratifying 
conclusions to be reached following 
an anti-malarial campaign that was 
instituted by the health and sanitation 
division of the Office of Inter-Ameri- 
can Affairs in cooperation with the 
Nicaraguan national health depart- 
ment. Managua, the locale of the pro- 
gram, is a city of 76,000 population, 
and it is the least favorably situated 
of the five Central American capitals 
with respect to climate and sources 
of the malaria 
scourge. Only 180 ft. above sea level, 
its climate is hot the year around. 
The city has a three-mile waterfront 
on Lake Managua, a broad, shallow 
body of fresh water with gently-slop- 
ing beaches in the vicinity of the cap- 
ital. The lake has a mean elevation 
of about 130 ft. above sea level, but 
varies over long cycles of years by 
more than 20 ft., depending on the 


mosquito - borne 
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rainfall. During cycles of sub-nor- 
mal rainfall the water recedes, leaving 
a marshy beach several hundred feet 
wide. 

The malaria vector Anopheles al- 
bimanus finds an ideal habitat in 
pools left by the recession of the lake, 
and in tracts of spring-fed marshes 
along the easterly shore of the city. 


Profuse mosquito-breeding occurs 


HONDURAS 


NICARAGUA 
LAKE 


MANAGUA 
e 


Fig. 1. Location map of Managua and 
the lake adjacent to it. 
1945 @ 


November 29, 





ENGINEERING NEWS-RECORD 



















































aria in 
was €s 


: W orst 


S Jarvici 
B execut 
J works. 
teriall 
activit 
B inspec 
: partm 
5 The 
i Septe! 
‘ to co 
» about 
§ the 
® seaso 
5 decis 
: © least 
also in the numerous abandoned Dece 
quarry-holes, borrow-pits and |aun. 
dry cisterns along the shore, as well 
as in depressions and gullies scoured Di 
out by flow from the municipal Cin 
storm-sewers, which end at the high- inn 
water line. ‘ile 
Poor general sanitation is also a & rice 
factor in dissemination of malaria. et 
According to a survey made in Av- a 
gust 1943, only 1.4 percent of all aa 
dwellings are properly screened. 37 spre 
percent have no water service, and 53 & tabl 
percent lack sanitary sewer connec- “ae 
tions. Only about one-third of the fact 
streets are paved and drained by “a 
storm sewers. Two fortunate circum. & the 
stances reduce the danger of such de- Fy 
fects in sanitation: Good natural dis 
drainage toward the lake, which re- wai 
moves most surface water rapidly, oil 
and the natural habits of Anopheles a 
albimanus, which rarely develops in ii 
artificial water containers. as 
One of every three infected pli 
In November, 1942, a survey was a 
made to determine the prevalence of ? 
malaria in the city. Blood smears 
from 200 persons in each of nine dis- 
tricts were examined microscopically ‘nr 
for the presence of malaria parasites. ‘ 
Nearly one-third (33.03 percent) of la 
all persons examined were found to 6 
be harboring the organisms in their 0 
blood. As was expected, the highest 
rates of infection were found in the P 
low, poorly drained eastern sections. . 
In one district, Barrio Silva, an infec- : 
tion rate of 70.5 percent was encoun- | 
tered. Much lower rates prevailed in 
the higher, better drained south and 
southwest wards. ' 





Between September, 1942 and Jan- 
uary, 1943, a comprehensive plan 
was developed for combating mal- 















‘ execution of 
E works. Finally, it was decided to ma- 
| terially strengthen the malaria control 
S activ ities of the division of sanitary 
inspection of the National Health De- 


| Crews of 
| were organized to traverse the five- 
» mile strip of coast within and con- 
' tiguous to the city, as well as certain 


aria in the city. A short-term project 
was established for treatment of the 


worst mosquito breeding areas with 
E jarvicides, pending the planning and 


permanent drainage 


yartment. 


The larvicidal work was begun 


| September 22, 1942, and was planned 
F to continue until December 15, or 
' about two weeks beyond the close of 
the normal 
) season. Unusually late rains led to a 
| decision to reopen the project for at 
| least a two-week period beginning 


May-November _ rainy 


December 28. 
Knapsack-type sprayers used 


Diesel oil was the larvicide used. 
oilers and_ brush-cutters 


poorly drained areas adjacent to the 
Taca airport in eastern Managua. Oil 
was applied with knapsack - type 
sprayers. No fixed stations were es- 
tablished for distribution of oil as it 
was believed cheaper and more satis- 
factory, for the short period of the 
work, to haul it to the point of use in 
the native bullock-carts. 

Results of this initial project were 
disappointing. Although the work 
was carried out conscientiously and 
oil distribution exceeded 500 gal. per 
week, the malaria rate was not appre- 
ciably diminished during the critical 
season. Apparently many breeding 
places were not discovered, or else 
this approach to the problem was in 
itself inadequate. 


Drainage and fill projects 


In the meantime, however, prelim- 
inary engineering studies had been 
completed and work started upon two 
large-scale projects for drainage and 
fill. These were the so-called Cauce 
Oriental and Lake Shore Drainage 
projects. 

The idea of a Cauce Oriental, or 
eastern flood diversion canal, was 
originated some years ago by Estus 
H. Magoon, noted sanitary engineer 
of the International Health Division 
of the Rockefeller Foundation. The 
topography of eastern and southeast- 
ern Managua is such that during the 
rainy season it receives a large part 
of the torrential runoff of the slope 
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Fig. 2. Groundwater drainage ditch on the shore of Lake Managua. Lateral sub- 
soil drains are connected to the ditch, which is lined with Panama-type precast 
concrete inverts. Note the spring in the foreground, which will be drained by 
the ditch. 






















£ 7 
de 







Fig. 3. Diesel oil was used for larvicidal spraying in the areas adjacent to the 
lake shore prior to the installation of drainage works. Results from these efforts 
were said to be disappointing, despite distribution of more than 500 gal. of oil 
weekly. The malaria rate was not appreciably diminished. 







become so deeply eroded in many sec- 


from the highlands of the western 
resemble canals rather 


cordillera to Lake Managua. The 
waters enter the city chiefly through 
radiating suburban roads which have 





tions as to 
than highways. 


Work upon the canal was begun 
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Fig. 4. Concrete “drops” of this type were built at intervals in the 13,800-ft. long 


drainage canal to moderate flow velocities and check erosion. 


The slotted sill 


at the foot of the drop minimizes scouring at the downstream edge of the apron. 


in November, 1942, and completed in 
August of the following year. Hand 
labor was used for the greater part 
of the work owing to the scarcity of 
excavating and earth-moving machin- 
ery. The main canal is 13,800 ft. 
long, including 1,800 ft. paved with 
brick or concrete masonry, and has 
a hydraulic capacity of 1,050 sec.-ft. 
in its lower portion. Side slopes are 
13:1 and bottom widths vary from 3 
to 6 ft. 


Concrete “drops” moderate flow 


An interesting construction feature 
is the use of 19 massive concrete 
drops, 4 to 12 ft. in height, along the 
course of the channel. These drops 
permit a reduction of the channel 
grade to 0.4 percent, thereby moder- 
ating flow velocities and checking 
erosion. Slotted concrete sills were 
constructed at the foot of each drop 
to reduce erosion below the down- 
stream edge of the paved apron, and 
they fulfilled this purpose well. 

Excavated material was deposited 
in neatly trimmed spoil banks along 
the canal, or used for filling nearby 
depressions. Where spoil banks were 
formed openings were cut through at 
100-ft. intervals to admit surface run- 
off to the canal. The entire job in- 
volved 66.500 cu. yd. of excavation, 
placement of 1,162 cu. yd. of ma- 
sonry and 1,201 sq. yd. of mortared- 
rubble paving, and the construction 
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of six culverts and small bridges. 

In the Lake Shore drainage pro- 
ject, the problem of permanent con- 
trol was attacked in three ways: (1) 
by providing adequate drainage for 
the groundwater, through subsoil 
pipe drains discharging into paved 
outlet canals; (2) by prolonging the 
storm-sewer outlets of the city in 
paved channels extending to the 
water's edge; and (3) by the filling 
of numerous areas lying too low for 
drainage. 

Before undertaking this work, how- 
ever, it was necessary to establish a 
shop for the manufacture of a large 
quantity of drain pipe and ditch-lin- 
ing sections. A few steel molds and 
one pipe-making machine left from 
earlier activities of the Rockefeller 
Foundation were available, but for 
the most part it was necessary to im- 
provise forms from lumber and con- 
crete because of the scarcity of suit- 
able sheet steel. The inverts were of 
the well-known Panama type, 30 in. 
long and 14 in. inside diameter, cast 
horizontally in molds of steel, wood 
and concrete; liner plates were cast 
in vertical gang-molds producing 46 
plates in each batch. 


Drainage work details 


The drainage project was begun 
during the latter part of December, 
1942, and finished the following No- 
vember. It comprised 54 paved and 
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sulted in the discovery and elimina- 
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two unpaved drainage ditche-. 5 , 
15 ft. wide, and distributed 
four miles of lake shore with 
contiguous to the city, their ag ‘ 
length is about 13,500 ft. A n 
of lateral 4- and 6-in. pipe « 
totaling 10,071 ft. in length 
charge into these outlet channe! 

Placement of earth fill in » 
and artificial depressions alon. th. 
shore, totalling 8,700 cu. yd. was yp. 
tarded by lack of earth-movin: 
chinery; the only equipment 
able was a few small ox-d 
farmers” scoops, wheelbarrows 
the native bullock-carts. 

In March, 1943, a third pu 
was begun, repair and improvenent 
of an old drainage ditch, the so-called 
“Cauce Occidental” on the west side 
of Managua. The work comprised 
chiefly cleaning, channel rectification 
and grade adjustment of this ||.. 
000-ft. canal, rebuilding of inade. 
quate culverts, and excavation and 
paving of a new outlet to Lake Man- 
agua. It was completed in June, 1913, 
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Other control measures 


Arrangements wefe made for the 
distribution of anti-malarial drugs, 
consisting of large numbers of ata- 
brine tablets and lesser quantities of 
atabrine dihydrochloride powder, 
plasmochine, totaquine and quinine. 
These drugs were sold at actual cost 
plus 10 percent for administrative ex- 
penses involved in distribution. The 
resulting price was about one-twenti- 
eth of the previous market price. The 
project was financed on a revolving 
fund basis, receipts from sales being 
applied for purchase of additional 
drugs. 

As a final measure in the anti-ma- 
laria campaign, the National Health 
Department was enabled, by means 
of a grant from the United States to 
employ twenty additional sanitary in- 
spectors and a graduate public health 
engineer to direct their work. The 
new men were given an_ intensive 
“short course”, lasting three weeks, 
to train them in the fundamentals of 
environmental sanitation, with espe- 
cial emphasis on malaria control. 
Their training was continued after 
appointment by means of periodic 
classes and conferences. 

Following their appointment the 
majority of the new inspectors were 
assigned to “make a city-wide house- 
to-house sanitary, survey. This re- 
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1 of a large number of hitherto 
known mosquito breeding places 
occupied premises. Most species 
countered, to be sure, were culi- 
nes and aedines (including A. ae- 
pti, the vector of yellow fever and 
engue) rather than anophelines, but 
}e survey had the further value of 
quainting the public with the role 
the mosquito in disease transmis- 








on. 
Education of the public was a 


rongly emphasized phase of the in- 
ectors work. They were instructed 
) give a simple explanation of the 
ole of the mosquito in the transmis- 
son of malaria and other diseases, to 
int out to the householder the ac- 
nial breeding places on his premises, 
) give specific directions for elimi- 
sation of such sources, and then, in 
he course of follow-up visits, to see 
hat the instructions were carried out. 
In December, 1943, following the 
ompletion of all of the permanent 
ontrol measures described, another 
arasitic index survey was made in 
lanagua. This survey covered the 
ame districts as in November, 1942, 





he [—and involved examination of an equal 
8, umber of blood specimens. The 
ta. omparative results were as follows: 
of Percent of Blood 
Z. Specimens Infected 
a District Nov. 1942 Dec. 1943 
‘ Barrio Silva 70.5 10.5 
st Barrio Estrade $1.5 14.5 
X- Barrio Larreynaga 48.5 13.5 
le "Barrio de la Cruz 34.2 6.5 
i- Calle Trixione 15 39 
le »Colon 22 7 
g ‘Barrio de la Perla 13 8 
g Barrio Sajonia 16 2.5 
il Campo Bruce 26.6 2.5 
Average 33.0 7.8 


Overall Average Reduction 76.4% 


Additional surveys are being made 
from time to time. The latest, which 
covered five of the nine districts, was 
made in March and April 1944, At 
that time a further reduction, to an 
average of 5 percent infected speci- 
mens, was indicated in the five dis- 
tricts of Silva (3 percent), Estrade 
(6 percent), La Cruz {8 percent), La 
Perla (3 percent), and Campo Bruce 
(5 percent). 


Economic evaluation 


A brief examination of the eco- 
nomic aspects of this program should 
be of interest to municipal officials 
and public health workers. 

From an inspection of the statistics 





ENGINEERING NEWS-RECORD e 





Fig. 5. Precast concrete inverts stacked in the storage yard. A total of 18,000 
ft. of inverts and 24,000 ft. of flat liners were cast here and used for the paving 
of drainage ditches. Permanent drainage facilities have an expected twenty-year 


life. 


cited in this article, and assuming 
that the surveys gave approximately 
correct information with respect to 
the general malaria rate throughout 
the city, it would appear that the re- 
duction in the number of cases _be- 
tween November, 1942, and Decem- 
ber, 1943, was 19,200. If half of 
these are wage-earners with an aver- 
age income of $1.00 per day, their loss 
of time for six days annually in two 
attacks of the disease costs the com- 
munity $57,600 each year. 

The average cost of treatment, in- 
cluding drugs, can hardly be less than 
$1.00 per case even when the drugs 
are distributed at cost and a certain 
proportion of the treatment is given at 
public clinics. This represents an ad- 
ditional économic loss of $38,400. 

The annual economic loss to the 
community, as a result of these 38,- 
400 attacks of malaria, therefore, 
may be conservatively estimated at 
$96,000. 

The cost of the entire malaria con- 
trol campaign in the city for the 12- 
month period ending December, 
1943, was about $100,000. This fig- 
ure, however, includes $87,000 worth 
of so-called permanent drainage 
works which have an expected life of 
at least twenty years. The annual 
cost of continuing the program, in- 
cluding maintenanct of the drainage 
works, a reasonable allowance for 
their depreciation, maintenance of 
the activities of the Division of Sani- 
tary Inspection, and a larvicidal pro- 
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ject during the rainy season, should 
not exceed a total of $15,000 a year, 
according to best possible estimates. 

If it be conceded that the anti- 
malarial campaign was_ responsible 
for the reduction in the malaria rate, 
it would appear that the economic 
saving nearly repaid the entire cost 
of the program, including the per- 
manent works, in the first year. If 
this reduction can be maintained in 
succeeding years the saving in wage 
losses and cost of treatment will far 
outweigh the cost of preventive 
measures, 


Direction of the project 
The Cooperative Public Health 


Service in Nicaragua is one of the 
organizations operated in eighteen 
Latin-American republics by the 
Health and Sanitation Division of the 
Office of Inter-American Affairs. 

C. I. Sterling is chief engineer of 
the division. American field repre- 
sentatives in Nicaragua are Capt. 
Leonard S. Rosenfeld, M. C., director 
of the service, and Maj. Philip J. Cof- 
fey, Sn. C., sanitary engineer. 

Among the many Nicaraguan off- 
cials who contributed to the success 
of the program, special recognition is 
due Col. Luis Manual Debayle, direc- 
tor-general of the National Health 
Department, Dr. M. A. Sanchez- Vigil, 
director of the National Institute of 
Hygiene, and Manuel I. Lacayo, chief 
engineer of the Cooperative Public 
Health Service. 
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Tests of Compacted Clay Soils 
Provide Highway Design Guides 


Henry C. Porter 


Research Engineer 
State Highway Department, Austin, Texas 


Contents in Brief—Corroborative laboratory tests modify conclusions 
reached in preliminary tests recorded in Enginering News-Record Aug. 23, 
vol. p. 245. The additional tests show that there are definite limits to reduc- 
tion of water content and increase in compacting force beyond which the 
compressive strength of clay soils does not increase but instead positively 
decreases. Use of laboratory tests of actual project soils for roadway design 


is described. 


COMPRESSION TESTS of a selected clay 
soil (S-1) described in Engineering 
News-Record, Aug. 23, 1945, showed 
that with certain combinations of 
moisture content and compaction 
force applied, a clay soil can be made 
to carry large compressive loads with- 
out structure rupture, but if the com- 
pacted soil subsequently 
saturated with water a very large per- 
centage of its strength will be lost. 
The conclusions to be drawn from 
these findings and the practical ap- 
plication of the findings to actual 
construction were discussed. 

To confirm the original tests on 
Soil-1 (S-1, see Fig. 2) and to de- 
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termine whether the general effects 
of water content and compacting force 
combinations are the same on other 
clay types, tests have been continued 
on Soil-1, and extended to include two 
other clay soils (S-II and S-III, see 
Fig. 2). Since the trend of plotted 
data (see Fig. 2) is the same for all 
three soils tested it is assumed, for 
the present, that they are representa- 
tive of all clay soils. It is to be noted 
also that these supplementary tests 
were made only on test cylinders im- 
mediately after molding. No tests 
are included of cylinders after sub- 
sequent saturation. These tests then 
corresponded in procedure to the 
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Fig. 1. Methods of preventing detrimental moisture-content rise in clay soil road 
substructures from gravity rain water and capillary ground water. 
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The Series A tests, as reported, 
dicated that the lower the soi] mois 
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findings are developed later. low. 
The tests of Soils I and II, as pr. pacti 
corded, are not complete. It a press 
pears however, that the results, af conte 
given on graphs Figs. 2, S-I and S-I/I soil 
indicate trends so clearly that ref maxi 
lease of the information for immedi-{% was 
ate use is warranted as an aid to post duce 
war planning. The tests on Soil IIIB ture 
are substantially completed, as shown {i these 
by the accompanying table and the: plice 
graphs, Fig. 2. The table indicate opti 
the plan of testing and the results o}- [i crea 
tained. Note the similarity of the fi dire 
curves, as shown by Fig. 2 for all deci 
three soils. forc 
The moisture contents at which the § stre 
Soil III tests were made, ranged from tur 
a maximum near the generally termed J cen 
“optimum for maximum density with J uni 
75 rammer blows” down to near the ‘ 





moisture at which further decreas 













mo 

caused a decrease in compressive J loy 
strength. The number of rammer (F 
blows or “units of compaction” ap & tal 
plied varied from 75 to that beyon! & co 
which a decrease in compressi\t IB w: 
strength is caused, or to beyond the J th 
point where the moisture-content com: Uj 
paction-force  compressive-streng!! J te: 
graph turns to or toward the horizon & |o 
tal direction, (see Fig. 2). of 
The test results show that a com in 













acting force equal to only 75 ram- 
er blows produces comparatively 
tle compressive strength in the soil 
secardiess of the moisture content— 
8 psi. was the maximum in the three 
Jays.) A maximum of 210 psi. was 
htained with less moisture and a 
Freater compacting force, Fig. 2. 
here is a limit, however, to decreas- 
}. moisture content and to increas- 
» compacting force. A point in re- 
Wuction of moisture content is reached 
Kyhere further reduction causes loss 
Hf strength. This is the optimum 
joisture content for ultimate maxi- 
um compressive strength in the 
oil. Also, in increasing the com- 
acting force a point is reached where 
urther increase ruptures or tends to 
pture the soil structure. 

This is the optimum compacting 
force for ultimate maximum compres- 
ive strength; and the two together 
make the optimum combination of 
oisture content and compacting 
force for ultimate compressive 
strength in the soil. 

The graph, Fig. 2, S-III, shows that 
where the soil-moisture content is very 
high, the optimum compacting force 
for maximum strength is relatively 
low. It appears that 75 units of com- 
paction produced the maximum com- 
pressive strength when the moisture 
content was 37 percent in the S-III 
soil while 225 units produced the 
maximum when the moisture content 
was 34 percent, and 350 units pro- 
duced the maximum when the mois- 
ture content was 30 percent. With 
these high moisture contents, the ap- 
plication of additional force above the 
optimum caused an immediate de- 
crease in compressive strength. The 
direction of the graphs turns down 
decidedly. The optimum compacting 
forces for maximum _ compressive 
strengths in this clay soil with mois- 
ture content of 37, 34, and 30 per- 
cent, therefore, are 75, 225, and 350 
units of compaction, respectively. 

These are not the results when the 
moisture contents are 27 percent or 
lower. The 27 percent moisture graph 
(Fig. 2, S-IIT) turns nearly horizon- 
tal between 325 and 375 units of 
compaction and then resumes an up- 
ward direction between the 425 and 
the 525 units. The decided breaks in 
upward direction of the graphs of 
test specimens, with soil moisture be- 
low 26 percent, are near the 375 units- 
of-compaction point. This phenomena 
indicate that ramming or rolling be- 
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SOIL S-I 
LL-48,P!-225 


100 







SOIL S-II 


LL-89, PI-57 


Rupture-load in pounds per square inch 


150 250 
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Note: 

Moisture Contents ore based 
on the 230°F ovendry 
weight of the soil 
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Total number of rammer-biows applied to soil-cylinder 


Fig. 2. Relation between moisture content, compaction force and compressive 
strength of three clay soils tested immediately after compaction. 


yond the optimum amount breaks or 
tends to break the soil structure. These 
data indicate, however, that if ram- 
ming is continued, eventually an in- 
tegral structure is re-created in the 
soil, 

The supplementary tests indicate 
the following conclusions in addition 
to those stated in the article of Aug. 
23, 1945. 
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1. Practicable laboratory tests can 
be made and moisture-content, com- 
paction-force, | compressive-strength 
graphs drawn that will show the 
amounts of compaction force re- 
quired—the optimum amounts—to 
produce maximum strength in a clay 
soil with various water contents. After 
a graph chart is prepared (see Fig. 2, 
S-III) it will be necessary only to 
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determine the natural moisture con- strength. The chart will also show 2. Application of compactine fp,,, 
tents during construction to learn the different combinations that will in excess of the optimum {iy 4g, 
the compaction force necessary to produce the same compressive moisture content should be sy oii, 


produce maximum compressive _ strength. and the compacted soil should |e », 
tected from excessive loadin; 


A RET TE TC EIRENE A ANI a a OE REE ERE AT TARR POINTE OL 3. The compacting force 
DATA ON CLAY SOIL (S-II1) TEST-CYLINDERS COMPACTED WITH DIFFERENT ‘@2Ulated to produce the m 


MOISTURE-CONTENT COMPACTION-FORCE COMBINATIONS AND IMMEDIATELY Compressive strength for eac! 


LOADED TO RUPTURE ing natural water content fou 


Moisture Average Total Soil density Vertical the route, in which case th 


content when moisture rammer when removed Relative deformation structure design may be chang 

molded and content in blows from mold rupture of cylinder fit the different compressive str 
Test- loaded to percent, applied and ruptured, load, in when : ° 
eyldr. rupture, each set of to soil in Ib. Ib. per ruptured, or the same design, having d 

No. in percent cylinders cylinder per cu. ft. 8q. in. in inches factors of safety, the least of which 
A-t 37.0 ' 80.1 33.4 36 should be ample, may be used 

~2 37.1 2! 81.9 32.6 40 throughout. 

- - ; _ _— oT 4. The compacting force may }y 
80.: 39. .37 regulated to produce a uniform con. 
nog we do pressive strength throughout all. or 
86. s section of the route, in which cas 
85.$ the same superstructure design, with 
- uniform safety factor, may be used 
81. 5. Ag throughout the route. 

a 5. In some instances the natural 
90.6 9. : soil moisture content will be so great 
90. 91.: that the maximum _ compressive 
~<a strength when compacted will be con. 
90. siderably below the unit weight of 
we. maximum traffic loads. Also, in 

some instances, it may be impracti. 
cable to prevent appreciable subse. 
quent increase in the soil moisture 
content. In those cases the super- 
structure must be designed with sul: 
ficient beam-strength to spread mavi- 
mum traffic loads over large enough 
areas of substructures so none of the 
soil will ever be loaded enough to 
break its structure. 

6. Subsequent continuous protec: 
tion of the compacted clay soil from 
moisture content fluctuations and 
overloading sufficient to rupture the 
soil structure is sufficiently important 
for reiteration. Where seep-water 
prevails or is liable to occur subse- 
quent to the completion of the road- 
way or runway, provision should be 
made during construction to intercept 
that water as far away from the sub:- 
structure as practicable by surface 
drains, subdrains, or both. 

Suggestions for preventing detri- 
mental moisture content rise in clay 
soil substructures, from rain-water 
and from capillary ground-water, are 
illustrated in Fig. 1. When coarse: 
grained capillary-rise breaks are used. 
as illustrated in the upper cross-sec- 
tions, provision should be made for 
preventing the coarse grained mate- 
rial from becoming contaminated with 
impervious clay soil, 
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Fig. 1. Walls of the Philippine hospitals are built of pre-assembled 8-ft. sections. which permit rapid erection. 


Pacific Hospitals Built of Sheet Steel 


Contents in Brief: — Designed in 8-ft. linear modules, numerous one-story 
Army hospitals built in the Pacific area have a framework of sheet steel 
formed to structural shapes and an exterior covering of 2-ft. wide panels of 
sheet metal. Floors are built of plywood, and sidewalls and ceiling are lined 
with wallboard. Use of 8-ft. module permits variations in length of building 


and spacing of doors and windows. 


AT SEVERAL LOCATIONS in the Pacific 
area large one-story hospitals have 
been built in accordance with a spe- 
cial all-bolted sheet metal design de- 
veloped for the tropics. In the 
Philippines alone, ten 1,000-bed hos- 
pitals are under construction. Bar- 
racks, warehouses and other one-story 
structures are also expected to be built 
based upon the new design, which is 


| termed prefabricated and utilizes an 


6-ft. linear module. 

In preparing the design a primary 
object was to employ materials that 
could be readily packaged to keep 
shipping space requirements to a 
minimum. This restriction was made 
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in view of the fact that supplies for 
building hospitals were to be deliv- 
ered soon after the first invasion 
troops landed. The designers also 
were instructed to eliminate the use 
of lumber, as this material at that 
time was critically short in compari- 
son with the supply of strip and sheet 
metal. In addition, from the stand- 
point of shipping weight the preferred 
building width did not lend itself to 
the economical use of a framework of 
structural steel shapes, which also 
were in short supply. 

As a result, the adopted design calls 
for a framework of sheet steel formed 
to structural shapes, and an exterior 


November 29, 1945 


covering of 2-ft. wide panels of 24- 
gage sheet metal, factory-punched to 
permit rapid assembly. The floor is 
}-in. plywood, and the interior wall 
finish is 3-in. insulating wallboard. 

To cope with tropical conditions 
the following considerations were in- 
cluded: Support of the building a 
few feet above the ground, a 2-ft. pro- 
jection of the eaves, louvers at floor 
level at each side, an almost continu- 
ous band of windows along both side- 
walls, and a continuous ridge venti- 
lator. The latter three features pro- 
vide excellent ventilation and good 
day lighting provisions. 


Design offers many advantages 


Construction of this type of build- 
ing, which is designed for a 15-lb. 
wind load and 70-lb. live floor load, 
is said to result in a number of ad- 
vantages in addition to low shipping 
cubage and weight. These added ad- 
vantages include: (1) rapid straight- 
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Fig. 2. The frame of the building is made up of members fabricated from strip and 


sheet metal. 


The plywood flooring and the sidewall insulation are secured in 


place with drive screws. Basic building is 20 x 48 ft. 


forward erection without the use of 
cranes or other lifting equipment; 
(2) native labor can be used for the 
erection work; (3) the design permits 
disassembly of a building and re-erec- 
(4) the structure is 
termite-proof and is expected to have 
a relatively longer life under tropical 
conditions than timber construction: 
and (5) the building can be requisi- 
tioned from depot stocks like most 
other items of military issue, 


tion elsewhere: 
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The basic building measures 
20 x 48 ft., and requires less than 8 
tons of materials that take up only 
272 cu. ft. of shipping space. But 
since the standard layout calls for 
repetative use of the 8-ft. linear mod- 
ule, buildings of any multiple of this 
length can be constructed by insertion 
of extra sections. Moreover, by use 
of door and window sections, all de- 
signed to the 8-ft. module plan, open- 
ings can be provided at any point 
29, 
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along the sidewalls and th 
of windows can be varied to 
conditions. 


Design has versatility 


In constructing a 1,000 
pital more than 100 one-st: 
ings of many different len 
required. Dispersed over 
area, all of these structures . 
erally joined by covered walks. \,, 
satility of the basic 8-ft. micdul 
proven by the fact that all of the. 
buildings with the exception 
laundry and one or two oth 
tures are built to the basic de-iy 

Construction of a typical 2) 
ft. ward building is shown 
accompanying illustrations. To 
trouble from insects and minimiy 
dampness, the floor of the building \ 
placed about 3 ft. above the ground, 
The foundations consist of pos 
spaced on 4-ft. centers longitudinal! 
and 10 ft. transversely, a single ro\ 
of interior posts being used on th 
centerline of the structure. The cor. 
ner posts are made up of three 2} , 
2}-in., 16-gage angles 4 ft. long bolted 
together. All other posts are doub)| 
angles. Each post is supported on a 
1-ft. long base angle of the san 
weight as those used for the posts. 

Longitudinal girders at the base o 
the outer walls are 18-gage, 7}-in. 
deep Z sections delivered in 
lengths. The transverse joists, which 
are on 4-ft. centers, are [-beam 
shaped members made up of two 
angles bolted to a 5-in. Z. The string: 
ers are on 2-ft. centers and consist o/ 
18-gage U-shaped sections 2} in. 
deep. 

Spaced on 2-ft. centers, all of the 
sidewall posts are two 23x 2}-in. 
angles bolted back-to-back with the 
stem of the resulting T-section placed 
on the exterior side of the wall. This 
arrangement permits the 2-ft. wide 
sheet metal enclosure panels, which 
are delivered with a crimp along the 
vertical edges, to be fitted over and 
bolted to the stem of the posts. Ai 
the same time a flat bearing surface 
is provided for the insulating board. 

The roof construction is similar to 
the sidewalls, consisting of double- 
angle rafters on 2-ft. centers to which 
the sheet metal panels are bolted. At 
the eaves the rafters rest on a bent 
plate attached to the top of the wall. 
and at the ridge of the roof they are 
bolted to two special longitudinal 
angles. Horizontal ties made up of a 
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air of angles are added on 8-ft. cen- 
1s to take the thrust of the roof, 
hile a single longitudinal angle is 
sed at the mid-point of the ties to 
nerease the longitudinal stiffness of 
ne building. 









Walls erected in 8-ft. lengths 






Most satisfactory erection tech- 
ique developed in the Philippines 
as been to construct the building on 
an assembly-line basis. For example, 
he walls are assembled in 8-ft. panels 
yn the ground and then lifted into 
place by hand (Fig. 1). This proce- 
jure minimizes the work to be done 
from scaffolding. Fig. 3. Wallboard insulation results in wall of neat appearance, while continuous 

The plywood flooring is added after bands of windows provide good lighting and permit ventilation. Louvers at base 
the building has been inclosed. In of walls also aid ventilation. 
this work self-tapping drive screws 
are used to anchor the 4 x 10-ft. pre- 
cut panels in place (Fig. 2). The 
screws readily penetrate the sheet 
metal. but must be turned out to be 
removed, as to pull them is difficult. 
It is to be noted that U-shaped chan- 
nel fillers of the same weight and 
depth as the stringers are added above 
the joists to provide bearing along all 
four edges of the plywood panels. 

The 2-ft. wide wallboard panels 
used on the sidewalls and ceiling are 
secured in place with narrow metal 
strips and drive screws similar to 
those used in the floor. The wall 
screws are driven between the two 
angles used as a column (Fig. 2). 
Like the floor screws, they may be 
removed with a screw driver but are 
exceedingly hard to pull. Experience 
to date shows this method of attach- Fig. 4. Spaced on 4-ft. centers, the floor joists are built-up members shaped like 
ing the panels to be satisfactory. I-beams and the stringers are U-shaped sections on a 2-ft. spacing. Short filler 

Local labor is being used to con- sections similar to the stringers are added on top of the joists. 
struct the building illustrated. Al- 
though these men had little past ex- 
perience on construction, those in 
charge report satisfactory progress. 
In fact, use of the building unit in 
the Philippines and elsewhere is prov- 
ing so successful that similar build- 
ings designed for temperate climates 
are to be built in Japan. It is inter- 
esting to note that some of the units 
already built have withstood a 65- 
mph. wind. 

The designs were prepared by the 
Office of the Chief of Engineers under 
the direction of Col. Robert A. Lewis, 
head of the planning branch, plans 
and training division, and Col. L. C. 
Urquhart, chief of the engineering 
division, military construction. The Fig. 5. Last operation in construction of the roof is installation of a continuous 
pilot designs were tested at Ft. Bel- ridge ventilator. Roof consists of double-angle rafters spaced 2 ft. on centers 
voir. Va. to which sheet metal panels are bolted, 
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Shoulder Gutters 
Check Airfield Erosion 


Harold A. Scott 


Head, Hydraulics Section, U. S. Engineer Office, 
Jacksonville, Fla. 









































Contents in Brief—Erosion by storm runoff endangered runways at Jackson- 
ville, Fla., airfield. Wide gutters, discharging to catch basins or spillways, 
were constructed at edges of the shoulders. Surveys show no erosion since 
gutters have been in operation despite 11/, in. of rainfall in 15 min., nearly 
3 in. in an hour and 91% in. in 24 hr. 


























A system of shoulder gutters, with 
adequate inlets and spillways, is now 
solving a difficult problem of erosion 
at the Jacksonville, Fla., airfield. As 
erosion is a common trouble in south- 
eastern airfield development, particu- 
larly during construction and before 
a grass cover can be grown, the suc- 
cessful experience with simple surface 
drains at Jacksonville is of interest. 
In 1941 the Jacksonville municipal 


airfield No. 1 was leased by the U. S. 
Government to be enlarged and pre- 
pared for military purposes. The new 
work consisted of widening the old 
runways and shoulders; of lengthen- 
ing three of the four 3,000-ft. run- 
ways to 7,000 ft.; of building a new 
runway; of adding numerous taxi- 
ways and hardstanding areas, and of 
grading intermediate areas to provide 
visibility, drainage and borrow ma- 
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Fig. 1. Example of erosion by Surfers 
runoff shown by washout of a shouig,, 
gutter in a heavy thunderstorm 


OF th 
Jacksonville, Fla., airfield, 


terial. This construction gr 
creased the impervious areas 


removing the grass cover, 
large areas of raw soil. 


Erosion hazards 


The surface soils of the fic! 
muck and medium to fine san 
(Casagrande classification S|’) 
uniform grain size. This sand js ye 
unstable and subject to erosion y 
less confined. The muck, normal} 
unstable, was removed from {| 
graded areas and replaced with othe; 
material. 

Embankments for runways and tayi. 
ways have graded widths of 500) {, 
and 200 ft., respectively. The ru: 
ways and taxiways, including pave. 
ment and shoulders stabilized wii 
limerock screenings and then treated 
with a dust palliative, vary in wid! 
from 175 ft. to 400 ft. 

Excessive precipitation during Ma) 
1943, with 1.22 and 1.23 in. of rain 
falling during two consecutive hours. 
caused the initial erosion of th 
shoulders. Continued heavy summer 
showers, including an hour rainfall o! 
2.03 in. on June 6, 1943, resulted i: 
the erosion increasing to the point of 
endangering the runway and taxiwa) 
pavements in spite of continual back. 
filling of washes and gullies, and re- 
grading after each rain. Gullies & ft. 
deep and 30 ft. wide were eroded in 


. the shoulders and end zones. The ero- 


sion usually started at the edge of the 
shoulders and progressed to the pave: 
ment edge. 


Drainage plan 


In the original airfield the run-off 
flowed over runways to reach low 
areas. The drainage system of the 
field, after expansion, consisted of 
numerous inlets with storm sewers 
in the immediate areas except where 
the topography made extensive drain- 
age uneconomical. The areas without! 
inlets were allowed to drain across 
the runways or taxiways in accord 
with the previous design due to the 
great cost of reconstructing the old 
pavement. However, the erosion re- 
sulting from the increase of imper- 
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vious areas indicated the necessity 
for additional drainage. It was de- 
termined that by regarding some of 
the shoulders and intermediate areas, 
and by providing concrete gutters 
along the shoulder edges, with spill- 
wav chutes and inlets, that the erosion 
could be controlled. 

Design of the concrete gutters and 
spillway chutes was based upon a 
storm having a probable frequency of 
occurrence of once in 10 years; rain- 
fall intensity of 2.9 in. for 1 hr. dura- 
tion and immediate removal, as no 
ponding was available. The surface 
run-off factors used were 100 percent 
for paving and stabilized shoulders, 
and 30 percent for grassed areas. 
Chapter XX1, Design of Drainage Fa- 
cilities for Airfields, Engineering 
Manual of the War Department, Office 
of the Chief of Engineers, Washing- 
ton, D. C., was used in determining 
the volume of run-off and the required 
drainage facilities. Where possible, 
maximum overland flow distances 
were limited to 300 ft. to hold to a 
minimum the volume of water flowing 
across the shoulders, thereby reduc- 
ing the opportunity for erosion. 


The drainage structures 


Where possible the shoulders were 
regarded to shed the water to the 
outer edges in as short a distance as 
grading criteria and local conditions 
would permit. This served to decrease 
the length of overland flow and re- 
strict water from flowing across run- 
ways and taxiways. In shoulder areas 
where the slope was greater longi- 
tudinally than transversely, shallow 
valleys were constructed, Fig. 2, be- 
ginning at the pavement and extend- 
ing at a 45-deg. angle with the pave- 
ment. The valleys were of zero depth 
and width at the pavement edge, in- 
creasing to 3 in. deep and 30 ft. wide 
at the shoulder edge. These were con- 
sidered to be non-hazardous to air- 
craft in case of overrun. 

A total of 22,000 lin. ft. of con- 
crete gutter was constructed along the 
outer edges of runway and taxiway 
shoulders. Aircraft can run over the 
gutters without danger of upsetting. 
The foundations consisted of com- 
pacted limerock, shaped and rolled 
in place. The gutters were constructed 
of 4-in. non-reinforced concrete and 
varied in width from 12 to 27 ft. The 
cross sections were V and trapezoidal 
shapes. The bottom width of the 
trapezoidal sections varied from 5 to 
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Fig. 2. Shoulder valley used where the 
longitudinal slope is greater than the 
transverse slope to divert runoff to 
shoulder gutter, 


15 ft. All gutters had a maximum 
depth of 6 in. and 1 on 10 side slopes. 
The respective drainage areas de- 
termined the size and shapes of the 
gutters, 
sion joint was placed at 25-ft. inter- 


A premoulded fiber expan- 


vals in the gutters and around all 
inlets. 

Standard congrete inlets were con- 
structed in the gutters perpendicu- 
lar to the direction of flow, Fig. 3. 
The water was carried from the in- 
lets through concrete pipe to the dis- 
charge point which was protected 
by headwalls, or stilling basins (Fig. 
5) if the velocities and volume were 
of sufficient magnitude. 

Considerable difficulty en- 
countered during construction of the 
initial gutters to prevent undermin- 
ing. Upon several occasions before 
the inlets and spillways could be com- 


was 


Fig. 3. Shoulder gutter showing inlet to catch basin, which has discharge pipe to 


headwall or stilling basin outlet. 
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heavy thundershowers — oc- 


pleted. 
curred, in some case washing out the 
gutters as shown in Fig. 1. 


Spillway chutes. Fig. 4, were pro- 


vided at the bottom of long grades 
Where the volume of water was too 
great to be controlled safely with 


inlets. The chutes, with slopes varying 
from 2 to 10 the 
water from the shoulder gutters to the 
of discharge. A well 


transition section was provided from 


percent. ¢ arried 


point rounded 
gutter to chute as shown in Fig. 4. 
The chute had a 
section and was constructed of 6-in. 


with No. 10 


mesh, expansion 


rectangular 


cross 


concrete OxO-in. gage 


with joints 
every 20 ft. Sod was placed along the 


wire 


sides of the chutes to prevent erosion. 


Stilling basins helped 


Concrete stilling Fig. 5, 
were constructed at the foot of all 
spillway chutes and at the outlets of 
culverts where the discharge and velo- 
city were excessive. Maximum theo- 
retical discharges and velocities were 


basins, 


27 cfs. and 13 ft. per sec. respectively. 
The basins are rectangular in cross 
section and have baffle piers to create 
a hydraulic jump. 

Riprap was provided downstream 
as a protection against erosion. In 
addition, the slope of the 
stream channel was held to a mini- 


down- 


“ 
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Shoulder gutter 


Spillway Plan 


Fig. 4. Spillway chute with stilling basin to dispose of shoulder-gutter flow where 
the volume is too great for the normal inlet and catch basin construction. 


mum to insure a high  tailwater 
and non-eroding velocities, 

The additional drainage facilities 
have had ample trial since installation 
in November, 1943. During July 
1944 a total of 14.20 in. of rainfall 
occurred. The greatest amount occur- 
ing in any 24 hours was 5 in. on 
July 3 and 4, while the greatest 60- 
min. amount was 1.62 in. The hourly 
rainfall producing most of the 5 in. 
occurred on July 3 as follows: 0.42, 
1.36, 0.89, 0.81, 1.03, and 0.21 in. 

During passage of the hurricane 
October 19, 1944, a total of 9.21 in. 
of rainfall occurred in 24 hr. During 
the peak of the storm the greatest 
hourly amounts occurred as follows: 
0.36, 0.54, 0.57, 0.71, 1.96, 2.07, 0.90, 
0.49, and 0.44 in. Maximum hourly 
rates for short periods up to and in- 
cluding an hour are as follows: 15 


min. 1.25 in., equivalent to 5.00 in. 
per hour; 30 min. 1.75 in., equivalent 
to 3.50 in. per hour; and 60 min. 
2.77 in. It can be seen that the storm 
intensity used as the basis of design 
was greatly exceeded for short periods 
and practically equalled for the 60- 
min, period. 

Periodic surveys have been made 
since completion of the drainage 
facilities to determine their effective- 
ness in eliminating erosion. The most 
recent surveys made since the rainfall 
noted in the two preceding para- 
graphs show the facilities to be ex- 
tremely satisfactory in disposing of 
the run-off without allowing any ero- 
sion of consequence. The only ero- 
sion noted a smail amount of 
washing of finer particles from the 
shoulders due to failure of the grass 
to grow in limited areas. When a 


was 





Fig. 5. Stilling basin outlets (left) for spillway chute shown in Fig. 4 and (right) 


normal gutter inlet shown in Fig. 3, 
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grass cover is obtained the was! 
the finer particles will cease. 


Construction and design personne| 


The work was let by the Co 
Engineers to Contractors Boyd \ (po. 
forth, Inc., Jacksonville, Fla. |) sj, 
and construction were under th. <). 
pervision of Colonel D. W. Gritiths, 
district engineer, Major W. YW, 
Vance, chief of operations diyi-ivy, 
Major S. M. Wall, area engivcer, 
Captain A. H. Miller, resident en. 
gineer, E. F. Tippetts, chief of engi. 
neering division, Captain C. J. Seier- 
chia, head of airfield-roads, and the 
writer as head of drainage desigi. 


Edge Insulation Need 
Shown by Floor Tests 


Results of tests of floors laid on 
the ground and over crawl spaces. as 
presented in Building Materials and 
Structures Report, BMS 103, pub. 
lished by the National Bureau of 
Standards, Department of Commerce. 
March 10, 1945, indicate that heat 
loss through a slab floor laid on the 
ground is more nearly proportional to 
the length of the exposed edges than 
to the area of the floor. The edge loss, 
it was found, for a wood floor laid 
over a crawl space is small but that 
of a concrete floor, insulated below 
but not on the edges, is considerable. 

With no ventilation, the craw! 
space temperature will be between the 
inside and the outside temperature 
and will be lower for an insulated 
floor and for a greater ratio of ex- 
posed foundation wall. The heat 
loss from concrete floors laid over 
crawl spaces should include both the 
loss to the crawl space and the loss 
through the edge. 

Information gathered during these 
tests indicates that a concrete floor 
may as well be laid on the ground as 
over a crawl space as far as warmth 
or heat loss is concerned. 

The tests show further that insula- 
tion at the edges lowers the heat loss 
from a floor and reduces the lateral 
temperature gradient across the floor. 
Conclusions reached from these ob- 
servations indicated that edge insula- 
tion is more important for floors laid 
on the ground than insulation under 
the center of the floor, since the loss 
through the center is relatively small 
when the structure is continuously 


heated. 
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Notes on Driving Timber Piles 


Fred D. Hartford 


Bridge Engineer, Public Roads Administration 
San Francisco, Calif. 


Contents in Brief—Use of an auger or churn drill to open a hole, or the 
assistance of jetting, is suggested to get a timber pile down to required depth 
in hard material. After reaching approximate depth a few blows of a heavy 
hammer, preferably on a follower block, produces the required resistance on 


an uninjured pile. 


ENGINEERS and mathematicians have 
long striven to reduce the driving of 
timber piles to a rational formula 
but it still remains very much an 
empirical art. Ground into which the 
piles are driven lacks uniformity in 
texture and composition. Flood plains 
of most rivers are underlaid with 
boulders, gravel, sand or clay in 
layers or lenses of irregular thick- 
ness, inclination and density, per- 
haps dissimilar every few feet. 

Piles themselves vary in size, taper, 
uniformity of material elastic 
qualities. So, piledriving can never 
be an exact science but some guides 
from experience may be helpful in 
securing better foundations. 

The uncertainties enumerated, and 
others frequently encountered, cause 
the writer feel that 
specification for piledriving should 
read simply: “Piles shall be driven 


and 


sometimes to 


to practical refusal throughout the 
structure and to a uniform depth of 
10 ft. (or 15 or 20 ft. as local 
ditions determine) 
point of scour.” 


on- 
below the lowest 
“Refusal” means 
that the resistance of the ground to 
further penetration is in equilibrium 
with the capacity of the pile to stand 
further driving. The reason for in- 
clusion of the scour depth rests on 
a rule of thumb, current for pile 
trestle bridges in the American south- 
west, and learned by the author the 
hard way: “Scour extends two times 
flood water depth in the channel.” 


Jet wherever practicable 


A treated timber pile that has been 
jetted into place is a dependable 
structural member. Such a pile has 
reached its final place retaining its 
full value as a column and as a can- 
tilever beam. The pile point has been 


set tight and unharmed into the bot- 
tom stratum with a few sharp blows of 
the hammer and the core is as springy 


and solid as the day the timber left 
the forest. And finally, the ring of 
preservative, a vital part that has 
cost the owner as much or more than 
the timber itself, is intact and can 
do its full duty in protecting the vul- 
nerable untreated wood of the core. 

Unfortunately, jetting is not always 
practical—the nature of the ground 
may be such that jetting is ineffectual 
or a quagmire may be _ produced 
giving no lateral support or skin fric- 
tion to the pile. And sometimes there 
is insufficient water available for the 
jetting operation. 

Where jetting is not feasible and 
the desired penetration difficult to ob- 
tain, an engineer sometimes consents 
to the public flogging of an innocent 
pile that certainly does his profession 
no credit. Frequently, the top of the 
pile is given a terrific beating and 
may even have to be ringed to hold 
it together. If there are any incipient 
shakes in the body of the pile, they 
no doubt are fully opened up by the 
pounding. Above ground, damage to 


Fig. 1. Treated Douglas fir pile shod with steel strap for driving in streambed filled with boulders and (right) similar 
pile after driving 8 ft, A-pilot hole made with a 10-in. churndrill allowed piles to be driven 25 ft. without damage. 
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Fig. 2. Piles driven through mixed fill along waterfronts are especially subject to hazards from overdriving. ‘? 

mor 

Bc a ad ; a hi 

the treated layer is attested by pile in driving through hard material, in many soils by this method using die 
splinters flying off the surface at a hole made with an earth auger or either a hand-operated or powered FF oi 
every hammer blow. Sometimes churn drill may be used to ease the truck-mounted unit. If necessary to a & 
checks may be widened so far that strain of driving to the penetration provide lateral stability or skin fric- vail 


untreated wood is exposed. 

But below the ground surface, 
where the structural and preservative 
elements of the pile are most im- 
portant 





and incidentally unseen—a 
veritable shambles may exist. Heavy 
gravel or small, sharp boulders may 
have so gouged the ring of treated 
wood that its value is entirely gone. If 
wedged between boulders, the pile 
may have been bent so far out of line 
that it must be pulled almost to the 
breaking point to bring it back into 
place. Even though the pile tip has 
been shod with a steel point, the latter 
may have been pried off part way 
down—the tip may be broomed or so 
split and broken that the value of the 
pile is seriously reduced. 

A timber pile that has been ex- 
tracted is frequently a sorry sight, 
scarcely a creditable element in an 
otherwise sound structure. And for 
every defective pile pulled out, there 
are doubtless many like it left in the 


necessary below possible scour or 
through an overlying bed of hard ma- 
terial above the bearing stratum. 

A soil auger, of 14-in. dia. for the 
usual 12 in. pile, will frequently be 
found helpful in opening up a hole 
for insertion of a pile. By boring 
down to at least stream-bed level, 
the actual driving can start at the 
same point as for the channel pile. 
Depths as great as 30 ft. can be bored 
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tion, any open space around the piles 
can be filled with dry sand, or even 
grout. 

Where ground is too hard, loose or 
wet for a soil auger, a 10-in. churn 
drill having a total bit and stem length 
of about 25 ft. will be found a de- 
sirable adjunct to the piledriver. 
Such a drill can readily be swung on 
the front of the leads and operated 
with a }-in. cable from one of the 
hoist drums while the hammer is 
raised as high in the leads as possible. 

Sometimes it is sufficient just to 
loosen the ground with the bare drill. 
More often, however, it is necessary 
to sink a 10 or 12-in. casing with the 
drill and withdraw it just before 
placing the pile. Where the nature 
of the ground is such that boulders 
and gravel immediately refill the hole 
upon removal of the casing, then it 
may be necessary to use a 15 or 16-in. 
casing and drive the pile inside before 
withdrawing the casing over it. A 


pe . = ~~ nee . Z . . 
ground. Again, clever operators have pet ot ek 6 or 8-in. tongue bailer will usually 
been known to “pull the punches” of = * * Drala +S be found desirable to clean debri- 
the hammer right in front of the in- gig, 2. Spliced with an untreated and mud from inside the casing in 


spector busily writing down the aver- 





length, the creosoted top of this pile 





stead of depending on displacement 
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age penetration of the last five blows. failed just above splice when overdriven by the drill to force them out. , 
As an alternative to damaging a_ te get it down into good bearing sand. When setting a pile in a drilled hol 
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an 


in rock that is overlaid with mud, the 
) casing usually can be withdrawn and 
S the pile dropped in the same location, 
' However, it is advisable to cut a 
| oroove in the lower end of the pile a 
distance up from the point equal to 
E the depth of the drilled hole so that 
water and mud can be forced out by 
the piston action of the pile. In case 
! the overburden is a type of sand that 
| packs it may be necessary to bail the 
hole and fill the drilled part with 
» cay mud before withdrawing the 
; casing. The mud will prevent sand 
» from entering the hole, but will itself 


| be readily forced out by the pile as it 


» is driven. 
Equipped with an auger, a churn 
» drill and a bailer, it is hard to con- 
S ceive of any soil wherein a piledriver 
S cannot set piles exactly in place and 
at the same time with no damage to 
| the pile or to the protecting ring of 
' preservative. 


Heavy equipment needed 


Piledriving sometimes is viewed as 
a job for anybody and requiring no 
more equipment than a pair of leads, 
a hammer and a boiler, all of them 
the smaller the better to simplify 
transportation. Foremost in securing 
a first-class job is the necessity for a 
really heavy hammer, whether gravity 


or steam. This can be so readily 
demonstrated on a small scale that it 
is surprising more engineers do not 
realize it. A 2x2-in. survey hub for 
instance that cannot even be started 
with a 4-lb. axe can be driven with a 
13-lb. maul without damage, through 
ground as hard as an oil mat. 

It has been the writer’s experience 
that a cast steel cap block, weighing 
about one-fifth as much as the ham- 
mer, gives good results. This cap 
block should have a deep recess 
slightly beveled and fitting well down 
over the head of the pile to prevent 
brooming and a top receptacle giving 
generous support to the hard wood 
cushion block. 

Regarding small tools on the pile- 
driver: Some specifications forbid 
the use of cant hooks, peaveys or pike 
poles since they may break through 
the ring of treated wood on the pile; 
compared with the gouging and snag- 
ging of the average pile below ground, 
damage by the aforementioned tools 
is not important. Moreover, some 
piles, especially those treated with the 
creosote-petroleum mixtures, may be 
as slick as the proverbial greased pig 
and as difficult to handle safely. To 
forbid the use of proper tools for 
handling treated piles greatly in- 
creases the danger of piledriving. 


Wee 


Certainly the writer would not care 
to be working around a piledriver or 
responsible for the workers’ safety 
where the piles were being lifted into 
the leads with a manila rope sling 
as one engineer recommended to him. 
The imprint made on the surface of 
a pile by a }-in. wire rope when lift- 
ing is enough to prevent the pile from 
slipping out of the bight, while the 
damage done to the pile is of no real 


consequence. 
Top protection important 


For protecting the cut tops of piles 
the writer has seen nothing so simple 
and workmanlike as a galvanized 
sheet steel circle with its outer edge 
crimped into a pie-pan shape so that 
it fits down over the pile top and 
requires no cutting or nailing. Nail- 
ing at the top of a pile is of question- 
able value at best and the cutting of 
the usual sheet metal plate destroys 
the very water-tightness that the metal 
is supposed to furnish. 

Piling, like other engineering con- 
struction, should be adequate, work- 
manlike and economical. But no mat- 
ter how excellent the design and 
plans, the desired ends cannot be 
attained unless the contractor has 
proper tools and workmen competent 
to operate them. 


Fig. 4. Drilling exploratory hole with casing at pile bridge site. Drill struck rock at 20 ft. after passing 15 ft. of quicksand. 


Right, tongue bailer emptying into trough. 
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Note drill stem in foreground and protruding end of drill casing, 
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Energy Dissipation at Fontana Spillway 


A. A. Meyer 


Chief, Civil and Architectural Design Division 


Tennessee Valley Authority 


Contents in Brief—The Fontana Dam spillway has a fall of 400 ft. with 
water traveling through tunnels at velocities more than 100 mph. Aft the 
end of each tunnel, a concrete bucket of novel design spreads the shooting 


water into a thin jet that rises to 150 ft. in the air. 


Where these jets are 


returned to the natural river the energy dissipation takes place. Substantial 
scours will have to occur before a stable river bottom is obtained but these 
scours will in no way affect the safety of the dam. 


ENERGY DISSIPATORS at the foot of 
the two spillway tunnels at Fontana 
Dam, built by the Tennessee Valley 
Authority on the Little Tennessee 
River in western North Carolina, are 
of novel design. In principle, they 
are an adaptation of the bucket-type 
apron that has been used successfully 





































at many large spillways, notably 
Conowingo, Apalachia, and at Safe 
Harbor. This form of apron directs 
the fast-moving water into the natural 
river bed downstream from the apron 
for energy dissipation. It lifts the 
issuing jet at the end of an upturned 
apron bucket and leaves a zone of 


low velocities immediately down. 
stream from the apron, in which no 
scouring takes place. 

Conditions at Fontana are far dif. 
ferent, however, from those existing 
at any of the other sites where this 
type of energy-dissipating structure 
has been used. First, is the unusually 
high head of 400 ft., which pro. 
duces flow velocities up to 150 ft. per 
sec. Second, the concentration of 
discharge is exceeded only by that in 
the spillway tunnels at Boulder Dam. 
The two 34-ft. dia. tunnels are de. 
signed to carry a flow of 91,000 cfs, 
each. Finally, the most baffling condi- 
tion was the eccentric location of the 
tunnel portals in relation to the nat- 
ural channel below. 


Spillway through abutment 


Some brief reveiw of the general 
features of Fontana Dam (E\R 
Nov. 16, 1944, vol. p. 633) is essen- 
tial to an understanding of the energy 
dissipation arrangement. The main 
spillway utilizes the two 37-ft. dia. 
bore tunnels that were built through 
the left abutment for diversion of 
the river during construction. These 
tunnels are connected by shafts, built 
on a 1:1 slope, to an ogee spillway 
on the left abutment of the main 
dam (See Fig. 2 and 4). 

The spillway outlet is regulated by 
four 35- by 35-ft. tainter gates. At 
the head of each tunnel, a funnel- 
like transition widens out to receive 
the discharge from two of these gates 
and from three sluice outlets that are 
set 120 ft. below the crest of the 
gates. The spillway conduits below 
the transitions are concrete-lined to 
34-ft. dia. At the discharge end of 
the tunnels the water, traveling at high 
velocities, has to be returned to the 
natural river channel. To re-establish 
tranquil flow, an enormous amount 


Fig. 1. Spillway test at TVA's 400-ft.- 
head Fontana Dam. Each tunnel is dis- 
charging 10,000 cfs. 
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of energy must be dissipated in this 
zone. 

During the early project studies, 
when a spillway over the dam was 
under consideration, it was thought 
absolutely essential to provide a still- 
ing basin so designed that a hydraulic 
ump would form for any flow con- 
ditions. In other words, a deep scour 
near the toe of the main dam that 
would affect the safety of the struc- 
ture had to be avoided at all costs. 
But once the layout with a separate 
spillway through tunnels was adopted, 
the safety of the main dam ceased to 
be related to the scouring problem 
at the spillway outlet. The economi- 
cal justification of the great expense 
for a conventional stilling basin had 
to be questioned, 

If an outlet structure could be de- 
veloped that by itself would be safe 
under all flow conditions, and which 
would confine the energy dissipation 
to a definite area around which stable 
slopes could be maintained for a 
flood with a remote frequency, scour- 
ing in the river bottom would not be 
seriously objectionable. This trend 
of reasoning was strongly supported 
by consideration of the over-all hy- 
draulic characteristics of the project 
in multipurpose operation. 


Conservative assumption for safety 


Due to the great size and storage 
capacity of the project, and the cor- 
responding magnitude of the catas- 
trophe a major failure would cause, 
the most conservative assumptions re- 
garding storm intensities, run-off and 
available reservoir storage had to be 
made in providing for flood dis- 
charges. The main spillway, based 
on such assumptions, is designed to 
release 182,000 cfs. But the fre- 
quency for even an appreciable frac- 
tion of this discharge is extremely 
rare. 

Most of the future large floods will 
be absorbed in the reservoir, which 
will be operated to maintain a sub- 
stantial flood storage during the wet 
winter and spring season. To retain 
this margin of storage, discharges 
through the sluices will be necessary. 
They will be a rather frequent oc- 
currence during the filling season of a 
wet year. But these discharges will 
be in the order of from 2,000 to 10,- 
000 cfs. Discharges of even 25,000 
cfs. will be most unusual. 

The task of developing an outlet 
structure could not have been accom- 


ENGINEERING NEWS-RECORD e 


7 
5 5 : 
/ 4 Orversion funnel , 


if 





d 


J \ Ps 8 5 
Low-/eve/ outlet.-* 





Fig. 2. The spillways at Fontana Dam are through the East abutment. 
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Shown 


darkly shaded in the foreground is the jet pattern for a flow of 25,000 cfs. through 


each of the two main spillway tunnels. 


plished without the services of a com- 
petent hydraulic laboratory. TVA 
operates its own laboratory, and the 
work at Fontana offers a good ex- 
ample of the importance of closest 
cooperation between the design office 
and the laboratory staff. 

First trials in the 
showed very undesirable results. Be- 
cause the tunnels empty into the river 
eccentrically along one shore line, the 
discharge introduced a large eddy in 
the river basin. The returning eddy 
currents re-entered the main flow 
channels at great velocities in front 
of the outlet portals and caused tre- 
mendously deep scours around these 
structures, 


laboratory 


Aid from the laboratory staff 


To remedy this condition, many 
alternate arrangements were tried. 
The tunnel portals were brought side 
by side by addition of an expensive 
conduit section to the riverside tunnel. 
The initial principle was infringed 
upon in many ways by adding slabs, 
walls, and dikes in front of this struc- 
ture, but these compromise arrange- 
ments made little progress toward a 
solution. 

It was the laboratory staff who sug- 
gested the decisive corrective meas- 
ure. Instead of carrying the water 
from the tunnel portal in line with 
the tunnel axis eccentrically into the 
river, it was proposed to build the 
bucket as a separate structure down- 
1945 


November 29, 


stream from the portal. so shaped that 
the jet would be deflected sidewise 
across the river basin. This arrange- 
ment showed promise from the outset. 


Many bucket shapes tested 


\ great number of bucket shapes 
producing different horizontal and 
vertical deflections and varying de- 
gree of spread of the jet were tried. 
Around the different patterns of im- 
pact zones eddies and waves of vary- 
ing intensities formed. The outline 
of the banks around the dissipation 
basin had an important bearing on 
the intensity of these eddies. From a 
number of tests, the bucket shapes and 
the basin outline giving the best per- 
formance for the full range of dis- 
charges were finally chosen and 
adopted for construction. 

Accuracy in predicting the action 
of the buckets depended on the ex- 
actness with which velocities of the 
discharging water in the model and 
the prototype could be established. 
Laboratory work was impeded by lack 
of dependable data both on friction 
losses and on bend losses for water 
traveling at high velocities, as they 
exist in the Fontana tunnels. 

A careful study on this subject was 
carried out by the laboratory staff. 

For performance discharge 
velocities at the buckets were assumed 
to remain within certain bracketed 
values, for instance, for maximum 
discharge, to be between 130 and 150 


tests, 


(Vol. p. 739) 87 





Fig. 3. Bucket at downstream end of one of the tunnels as construction neared 


completion. 


ft. per sec. Velocities for this dis- 
charge were finally estimated to be 
142 and 147 ft. per sec. for the long 
and the short tunnel respectively. 


Deep scour expected 


Concerning the amount of scour 
that will ultimately take place in the 
energy dissipation basin, the labora- 
tory could give only indicative in- 
Most of the tests 
made with a fixed floor in the basin. 


formation. were 
Tests on a sand floor were unsatis- 


factory cohesionless sand 
does not erode like rock and, late in 
the test program, a very small 


amount of cement was added to the 


because 


In this way a cohesive mass 
obtained that still could be 


sand. 


was 


Great care was used in getting a dense surface on the concrete. 


scoured by velocities equivalent to 
15 ft. per sec. on the prototype. The 
tests showed scour patterns with de- 
pressions as deep as 35 ft. for dis- 
charges of 25,000 cfs. per tunnel. 

The discharge buckets, as built, are 
each a concrete block 82 ft. long, 
about 65 ft. wide and 17 ft. high, 
into which the shape of the water- 
way, varying from a half-round sec- 
tion at the portal to a wide horizontal 
lip at the downstream end, is molded. 
Concrete volumes of the two blocks 
are 2.300 and 4,400 cu.yd. respec- 
tively. 

The buckets deflect the jets emanat- 
ing from the tunnels both horizon- 
tally and vertically and spread the 
zone of impact over a wide area, The 


main part of the water strikes 
along the periphery of the je 
terns of these zones for a dis 
of 25,000 éfs from each tun 
shown in Fig. 4. It is expect 

at maximum discharge water 
deflected 150 ft. up into the air 

will spread as a fan-shaped 
tending as much as 700 ft. 
stream. 

The buckets have substanti 
walls into the rock on the downst;, 
side. This protection is necessa: 
cause, for water releases of 2.000 cfg. 
or less, a hydraulic jump will {orm 
along the horizontal leg of the tunnel, 
When this condition exists. th: lip 
of the bucket will act as an overtloy 
weir, and the free fall of about 15 {t. 
will produce substantial scouring at 
the foot of the bucket. 

Much effort was made to olbstain 
even and smooth transitions in the 
concrete. All waterway surfaces \\ ere 
vacuum treated immediately after the 
concrete was placed to remove excess 
water and produce a dense, wear-re- 
sisting surface, 


Heavy riprap required 


For protection of banks around the 
energy-dissipation basin, careful 
measurements of eddy currents and 
wave heights were made. Tests showed 
that with increasing discharges, the 
waves increased considerably.  Be- 
cause washing of a bank would not in- 
volve damage to any important ele- 
ment of the project, safe slope protec- 
tion was limited to the disturbance 
caused by a total discharge of 85,000 
cfs, which corresponds to the maxi- 
mum flow of record for the uncon- 
trolled river. 

Even for this discharge, the weight 
of stones required on the most ex- 
posed banks exceeded sizes ordinarily 
considered feasible for riprap. How- 
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Fig. 4. A cross section through one of the spillway tunnels. 


Even when discharging at maximum spillway capacity, tunnel does not flow full. 
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Flow of 25,000 cfs. fills only small part of tunnel section. 
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ig. 5. Jets for a discharge of 10,000 cfs. at each tunnel. Although a great amount of energy is being dissipated in the 
iver basin, the tailrace channel in the foreground is unaffected, its flow being calm and smooth. 


ver, during the last few months of 
uarry operations, ENR Aug. 23, 
945, vol. p. 232, large rocks that 
ould have required excessive addi- 
ional blasting to prepare for the pri- 
iary crusher, were set aside to be 
sed for this purpose. At the most 
xposed area, stones weighing six 
ons or more were specified for part 
f the riprap blanket. About 2,000 
Jin. ft. of bank slopes had to be pro- 
hected along each side of the basin. To 
protect the base of the slopes, a con- 
rete toe wall was built at the lower 
dge of all riprapped banks. 

The tailrace channel, which was ex- 
avated to gain most of the available 
head between the dam site and the 
Cheoah pool downstream, passes 
through the energy-dissipation basin. 
Laboratory tests indicate that the 
spillway discharge will have an ejec- 
tor action on the tailrace channel, 
causing its surface to be lower than 
the river surface downstream and thus 
increasing rather than decreasing the 
power head at flood flows. 


Tested on small discharge 


Prototype tests of the spillway were 
scheduled to be carried out as soon 
as the reservoir would be filled. By 
the end of the high run-off last spring 
season the reservoir had not reached 
maximum operating level; therefore, 
the tests had to be made with economy 
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of water. On June 16, both tunnels 
were allowed to discharge up to about 
10,000 cfs. each for a few hours. This 
performance showed a very close con- 
formity to that expected from model 
tests. 

Two photographs of the jets taken 
during the test run, Fig. 1 and 5 show 
clearly how the disturbance is con- 
fined to the jet area and its immediate 
neighborhood. No waves appear in 
the tailrace channel upstream and the 
flow in the river channel downstream 
from the temporary construction 
bridge is very quiet. The large amount 
of spray appearing in the pictures was 
not indicated in the model tests but 
as it is a characteristic phenomenon 
of high velocity discharge it was an- 
ticipated. 

Soundings taken in the dissipating 
area just before and immediately after 
the test indicate that scour depressions 
in the rock floor of the river will be 
eroded after relatively short durations 
of flow. 

It is expected that the first high run- 
off year will give an opportunity to 
establish substantially the ultimate 
stable scoured bottom for the normal 
maximum discharge, say about 50,000 
cfs. It is estimated that about 60,000 
cu. yd. of rock will be broken up in 
the channel before this stable condi- 
tion is obtained. Scoured material 
will have to be removed as it will 
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raise the tailwater level and there- 
fore affect the power output. Re- 
moval can be carried out in the dry 
without a cofferdam during periods 
the units are not operating. 

of the low cost of the 
bucket layout when compared with a 
stilling basin, the savings in capital 
charges will far outweigh the occa- 
sional expenditures for dredging to 


Because 


maintain good hydraulic efficiency of 
the tailwater channel. It is estimated 
that a conventional stilling basin 
would have cost at least four times the 
amount expended for the buckets and 
for the dissipating basin as built. 


Engineering staff 


All engineering and construction 
work for TVA is under the direction 
of C. E. Blee, chief engineer. George 
R. Rich, until recently, was chief de- 
sign engineer. The writer is chief of 
the Civil and Architectural Design 
Division. G. P. Palo was in direct 
charge of the preliminary investiga- 
tion and B. Arneberg is in charge of 
the final design of the Fontana spill- 
way. George H. Hickox directed the 
model tests, made at TVA’s hydraulic 
laboratory, located near Norris Dam 
near Knoxville. F. C. Schlemmer is 
project manager at Fontana Dam, 
Oren Reed is construction engineer 
and G. E. Murphey was construction 
superintendent. 
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Competitive Bids on a 


Cost-Plus-Fixed-Fee Contract 


Arthur H. Lewis, Jr. 


Office Engineer, Consoer, Townsend & Associates 
Consulting Engineers, Chicago 


Repair of a 42-in. reinforced con- 
crete trunk sewer posed a problem for 
the village of Evergreen Park, Il. 
because the exact method for doing 
the job could not be determined with- 
out considerable experimentation with 
various types of materials and work 
procedures, 

Since the village had no force ac- 
count labor at its disposal, it became 
necessary to consider engaging a con- 
tractor to do the work. The uncer- 
tainties and financial risks involved 
indicated that a lump sum or unit 
price contract would have resulted in 
a contract whose price would be un- 
necessarily high. 

On the other hand, the usual cost- 
plus-a-percentage type of contract 
was considered undesirable because 
of the lack of incentive on the part 
of the contractor to operate in the 
most aggressive and efficient manner. 
Furthermore, the task of selecting the 
proper contractor for such a cost- 
plus contract would have placed a 
severe political burden on the munici- 
pal officia! especially if unforeseen 
difficulties were encountered. 

It was decided, therefore, to set up 
a cost-plus-a-fixed-fee contract, for 
which sealed bids would be taken on 
the amount of the fixed fee. In order 
to distribute the risk as equally as 
possib.e between the owner and the 
contractor, certain portions of the 
work, the cost of which could be 
reasonably well foretold, were in- 
cluded in the fixed fee, together with 
the usual profit and overhead costs. 
That portion of the work which would 
be subject to experimentation and 
other uncertainties was reimbursable 
under the actual net cost. 

It was also desired to keep the con- 
tract open to two general methods of 
repair: (1) renewing the sewer joints 
from within the sewer: or (2) pres- 

sure-grouting the soil surrounding the 
sewer (with cement or other chemi- 
cals) from the ground surface or 
through the wall of the sewer from 
its interior. 

The following is an excerpt from 
the contract, illustrating the defini- 
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tions of the fixed fee and the actual 
net cost: 


“11. Fixed Fee: The bidder shall name 
in his proposal a lump sum for which he 
will perform and supply the following 
enumerated services, materials, equipment 
and supplies. This lump sum bid shall be 
the basis for comparison of bids. It shall 
be the only compensation paid to the 
Contractor in addition to his actual net 
cost as defined in Paragraph 12 hereof. 
The fixed fee shall include, but not neces- 
sarily be limited to: 

(a) of a full time superin- 
tendent, satisfactory to the Owner, and hav- 
ing authority to act for the Contractor 

(b) Services of a timekeeper, clerk-of- 
work, partners, corporation officers or pro- 
prietors as may be required 

(c) Interest on moneys, and profit on the 
entire contract 


Services 


(d) Contingent fees or commissions 

(e) Patent royalties 

(f) Rent, heat, light, telephone, office 
supplies, wages, or any other 
necessary and usual in the 
home or central office 


expenses 
Contractor’s 


(g) Travel expenses and subsistence of 
all employees 

(h) The complete cleaning of the sewer 
as set forth in the specifications attached 
hereto 

(i) Premiums on public liability and 
property damage insurance as required by 
the General Conditions, and on fire insur- 
ance, motor vehicle insurance, and hazard 
insurance ° 

(j) The moving in, setting up, operation, 
operating labor, rental, depreciation, fuel 
and lubrication, repair, maintenance, dis- 
mantling and moving away of all pumping 
equipment, motor vehicles, lighting equip- 
ment, ventilating equipment, hoisting equip- 
ment, tools, appliances, specialized cloth- 
ing, safety and all such other 
equipment required to meet the specifica- 
tions or necessary in the opinion of the 
Contractor to the effective cleaning, de- 
watering, and repairing of the sewer 

(k) The construction, furnishing and 
maintenance of ditches, flumes, hose lines 
and pipe lines for the removal of pump 
discharge, and of temporary bulkheads and 
dams within the sewer 


devices, 


(1) The costs of hiring, medical examina- 
tions, hospitalization, and leave and holiday 
pay for all employees 

(m) The cost of performance bond, bid 
bond, and the cost of preparing this pro- 
posal 

(n) The costs in connection with the 
keeping of records and books of account 
for the purposes of determining the actual 
net cost 
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opinion of the Contractor pri he deta: 
sure grouting or otherwise p| Fded fo 
chemically treating the soil ity to 
the sewer a ; 

In general, the intent of thi- ( y the ¢ 
is to provide that the fixed fee y-pass! 
all costs incidental to (1) c| ade th 
sewer, and (2) placing and entary 
the sewer in that condition whi ble tor 
judgment of the Contractor, is 
f he efficient repair of the sew pe clos 
or t pair € 

12. Actual Net Cost: In addit The | 
fixed fee lump sum set forth in uced 





posal, the Contractor shall be 1 
for his actual net costs in making 
repairs as set forth in the spe 
The actual net cost shall includ: 
following costs and no other: 

(a) Wages of all laborers engaged » 
actually repairing the sewer and/or {rea 
the ground surrounding it, togethe: 
the wages of such working foremen as py: 
be required to effectively prosecute | 
work 

(b) Federal excise tax, state unemply. 
ment tax, and premiums for workmer's 
compensation insurance on those wags 
included in Paragraph 12(a) 

(c) All materials incorporated 
sewer structure, those required to cha 
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or improve the character of the ¢ ; 
surrounding the sewer, and such other ms. qqeree2™ 
terials as may from time to time he spec. ,qmmhere | 
fied by the Engineer.” ripe 

In addition, wage rates and over. would 

















time provisions were set forth. ani jgpeatu' 
the amount of cost which would |: Tt 
reimbursable in the event of equip JR" ! 
ment breakdowns. Rest periods 0 pdvar 
the surface of ten minutes in every IRP'Pe | 
hour were permitted for workers ex (fP°™! 
gaged inside the sewer. ; f 1. 
athe c 

Protection for contractor throw 

Two important “safety valves’ BP"? 
were included for the purpose of re A 
ducing the risk to the contractor and with 
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consequently keeping the fixed fe 

























































































within reason. The first was to pro: coul 
tect the contractor against a consider: abor 
able change in the scope or difficulty - t 
of the work, and read as follows: 4 
» por 
“The Engineer’s estimate for the fixed fee ao 
plus the actual net cost of this contract 
is $5,000.00, and the Owner’s appropris R°2° 
tion has been predicated on this estimate. p side 
If, in the opinion of the Engineer as the 110 
work progresses, it is to the Owner's a to ; 
vantage to materially increase expenditures pol 
beyond this amount, the Owner will enter 
into a supplementary agreement wit! |! = 
Contractor providing for an adjustm: nec 
the fixed fee.” /ma 
This clause was used as the basis HP® 
for a first supplemental agreement - 
e 





during the progress of the work when 
it was decided to increase the length 
of sewer to be repaired by about 
30 percent. 
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The second “safety valve” was in 
}- detailed specifications, and pro- 
‘ied for a definite total pump ca- 
acity to be provided and maintained 
. the contractor for the purpose of 
y-passing the sewage flow. This was 
‘ade the basis of a second supple- 
entary agreement when unseason- 
ble torrential rains occurred toward 
he close of the work. 

The type of contract chosen pro 
uced lively competitive bidding, 





During the past winter a 100-ft. ex- 
posed length of 6-in. pipe supplying 

ater to a fire protection system 

as electrically heated to prevent 
reezing. _Under normal conditions 
here was no flow in the pipe and the 
ipe could not be drained, since this 
would defeat the automatic protection 
feature of the system. ; 

It was expected that new construc- 
ion in the area would be sufficiently 
advanced by December to protect the 
pipe so the exposed length was tem- 
hporarily covered with a double layer 

fof l-in. hair felt. Because of delays 
‘the construction areca remained open 
‘throughout the winter and the cover- 
‘ing alone appeared inadequate. 

» A rough calculation indicated that, 
with an assumed ambient air tem- 
perature of zero degree F. the pipe 
could be maintained at a temperature 
above freezing if supplied with heat 
at the rate of 32 Btu. per hour or 
9.4 watts per foot of pipe. A tem- 
porary electrical installation was 
»made to heat the pipe with low volt- 
age alternating current. The primary 
side of a standard 50 kva. 2200-220- 
F110 volt transformer was connected 
to a 220 volt circuit through a two- 
pole switch, which was fused for 35 
samp. The secondary coils were con- 
nected in parallel. Connections were 
made to the pipe by iron clamps at 
points about 100 ft. apart, using 500,- 
000-cireular mil cable, available on 
the job. 

Current distribution and leakage 
were determined by measuring volt- 
age drops across 4 ft. of pipe. It 
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with the two lowest bids on the fixed 
fee being within 10 percent of each 
other. The necessity of keeping 
costs at a minimum under the fixed 
fee portion had the desired effect on 
the contractor in that all the work 
was prosecuted with excellent organ- 
ization and a minimum of lost time 
and effort. 

While the cost of the work de- 
scribed was relatively small as con- 
struction contracts go, it is felt that 


Electric Heating Prevents Freezing 
On Exposed Water Line 


Anatole R. Gruehr 


Division Engineer, Electrical Engineering Department 
Consolidated Edison Company of New York 


was found on first test that parallel 
path losses to ground through pipe 
hangers was negligible but that about 
28 percent, some 105 amp. of the 
total secondary current of 370 amp., 
went to ground at pipe terminals. To 
reduce this loss, the circuit to ground 
was opened in the water-meter room 
by insulating one connecting flange 
on the ground side of the clamps. 

Since the flange bases were sepa- 
rated by a rubber gasket, the current 
was carried through the iron bolts of 
the flanged pipe. The first attempt 
to insulate the bolts, by painting the 
shanks with insulating lacquer and 
using mica washers under bolt heads, 
was unsuccessful. The lacquer and 
the mica washers were damaged in 


6"steel pipe, lashing. 








\ 





experience gained may well point the 
way to the use of competitive fixed 
fees on large important construction 
contracts. In selecting contractors 
under such form of bidding, unusual 
care and determination should be ex- 
ercised in appraising the qualifica- 
tions of the bidders and selection of a 
contractor should be largely based on 
his reputation for faithful and effi- 
cient execution of construction con- 


tracts, 


tightening the bolts. Next, bolts were 
removed one by one and insulated 
with a layer of silk tape around the 
shank and a fish-paper washer under 
the bolt head. This method was suc- 
cessful and the current 
dropped to a negligible value. 

The secondary current supplied to 
the pipe was about 310 amp. at 9 
Power input was about 1,500 


ground 


volts, 
watts, or 15 watts per foot of pipe. 
Temperature of the pipe under the 
covering was about 40 deg. F. above 
the ambient air temperature. 

The installation of equipment for 
pipe heating was performed with five 
man-days of labor with two additional 
man-days for dismantling. The sys- 
tem required no maintenance and 
operated without interruption for 
three months. With the cost of elec- 
tric energy at the generating station 
bus about 0.6 cents per kw.-hr., its 
operation cost was about 22 cents per 
day or $7 per month. The installa- 
tion was disconnected as soon as the 
freezing hazard was over, and the 
transformer and cable used in its op- 
eration were released in good shape. 


7o sprinkler 


Connecting clamp. system 




















“$00,000 cir. mil cable <«27= ------- ---- 
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¢- Connecting 8-/2y 
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Insulation of Flanged Joint 


Exposed portion of non-circulating water line was protected from freezing by 


job-built electrical heating system. 
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An emergency bridge abutment in Ohio was built of precast concrete blocks and transitemix concrete. 


Emergency Concrete Block Abutment 


Hobart M. Mumaugh 


County Engineer, Allen County 
Lima, Ohio 


Contents in Brief—No timber forms were required in the construction of 


a small county bridge abutment in Ohio. Precast concrete blocks, forming 
an integral part of the wall, also served as forms for placing the concrete. 


ALTHOUGH FORM LUMBER ordinarily 
employed in reinforced concrete con- 
struction is no longer so critical as 
to preclude its use, the following 
method of constructing a small bridge 
abutment of precast concrete blocks 
and transit-mix concrete not only 
shows what can be done in an emer- 
gency, but perhaps points the way 
to a new field of low-cost retaining 
wall and bridge abutment construc- 
tion. . 

Following unusually heavy spring 
rains last year, an old stone abutment 
supporting a 14-ft. span steel latticed 
truss bridge collapsed. Immediate 
construction of a new abutment was 
imperative to keep traffic moving over 
the old county bridge. 

Two factors influenced our decision 
to build the new abutment entirely 
blocks and _transit-mix 
concrete without requiring any form 
lumber. One was the lack of sufficient 
lumber on hand with which to build 
the conventional type reinforced con- 


of concrete 
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crete abutment, coupled with the fact 
that form lumber could not be se- 
cured at that time. The other was our 
inability to hire form builders. The 
construction procedure employed 
proved to be faster and cheaper than 
the standard method. 


No timber forms used 


The abutment is 9 ft. high. Basic- 
ally, it is a cantilever wall constructed 
by laying up standard 8x8x16-in. pre- 
cast concrete blocks to form two 8-in. 
walls set 8 in. apart and supported on 
the concrete footing. The intervening 
8-in. space between the blocks, and the 
cored holes in the blocks were filled 
with transit-mix concrete as construc- 
tion progressed. In this manner the 
precast concrete blocks not only be- 
came an integral part of the 24-in. 
thick wall, but they also served as 
forms for the 8-in. thick concrete core- 
wall, thereby obviating the need for 
any timber forming. 

Since the concrete blocks were not 
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very stable against the fluid pressure 
of the fresh concrete, they were laid 
up only three courses high at a time. 
On later jobs, however, it was found 
possible to build the blocks five 
courses high without displacement ov: 
curring when pouring concrete. After 
the concrete footing had been placed 
and properly cured, three courses o/ 
concrete blocks were laid up in each 
of the two walls, using 4-in. flush 
mortar joints. After this mortar had 
cured for 12 hrs., the cored holes in 
the blocks and the intervening 8-in. 
space was filled with concrete to 
within 2 in. of the top of the third 
course. Special care was taken to not 
disturb the blocks while placing the 
concrete. 

This portion of the wall was _per- 
mitted to cure overnight and three 
more courses of blocks were laid up 
and filled with concrete in a like man- 
ner. When the abutment wall and 
wing walls had been built to the 
proper height they were topped with a 
7-in. thick reinforced concrete ¢ap 
poured monolithic with the last con- 
crete pour in the three top courses 
of blocks. 

The reinforced concrete cap dis 
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‘putes the superimposed load of the 
ridge throughout the entire width 
d length of the bridge seat, and 
«ts as a T-beam; the cap being the 
ange and the 8-in. concrete core-wall 
ving as the stem. 


Little reinforcement needed 


A surprisingly small amount of re- 
forcing steel was needed. Dowel 
Lars. 2 in. round were embedded in 
he footing and extended 2 ft. 9 in. 
pp into the concrete wall. They were 
laced near the rear face of the wall 
and spaced 18 in. apart. In the 
yings, bars of the same diameter were 
pliced to the dowels and extended to 
he concrete cap. Four longitudinal 
E in. bars reinforced the concrete cap 
forming the bridge seat. And short 
pieces of }-in. rods spaced 18 in. 
apart anchored the bridge seat to 
he concrete core-wall. 

Wall ties of 1x4-in. strap iron, with 
jth ends turned down 1} in., were 
used in each concrete block of each 
course. They extended from the cen- 
ter core of block in one wall to the 
center core of block in the other. 
Standard corrugated metal wall ties 
also were used parallel to the face of 
wall in all joints between the blocks. 

The precast concrete blocks as 
they arrived from the manufacturer 
had a bearing capacity of 1,750 psi. 
After the cores were filled with con- 
crete and allowed to cure for seven 
days they tested 2,600 psi. No 28- 
day tests were made. The concrete 
used for filling the cores and in the 


Two 8-in. thick block walls labovel, 
serving as side forms for the 8-in. con- 
crete core-wall, also became an in- 
tegral part of the abutment. (Right) 
Strap iron wall ties held the blocks to- 
gether while light reinforcing bars were 
used as dowels and in the concrete cap. 


center wall had a bearing capacity of 
4,200 psi. 

Upon completion of the abutment 
the entire rear face of the main wall 
and wings was given a }-in. cement 
plaster coat and a double treatment 
of water-proofing. 

Although this type of construction 
has its limitations, depending upon 
the quality of concrete block available 
and particularly the height of wall 
to be built, the abutment we built has 
been in daily use carrying normal 
county traffic and has proved satis- 
factory. 


Detroit Improves Employment System 


A strong civil service organization 
together with a non-partisan civic gov- 
ernment are credited for the continued 
eficient and satisfactory engineer em- 
ployment in Detroit stated Glenn C. 
Richards, general superintendent of 
public works, in a panel discussion of 
personnel problems at the recent con- 
gress of the American Public Works 
Association in Chicago. 

In order to attract dependable em- 
ployees as well as to retain those al- 
ready in service the department of 
public works inaugurated a “self-im- 
provement” program. The plan, which 
has heen in operation for over a year, 
benefits employees as well as the de- 
partment, said Mr. Richards. 

One major point in the self-im- 
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provement program is an in-training 
school within the public works de- 
partment designed to aid the advance- 
ment of an employee to a more re- 
sponsible position. Allied with this 
school is the study and improvement 
of an employee’s habits of speech and 
dress, and even training in the proper 
way to answer the telephone. 

Salary rates within the department 
of public works are comparable with 
those of industry in the Detroit area, 
said Mr. Richards. Pay rates are 
published on July 1 of each year, 
and they are adjusted as necessary 
throughout the year. 

Service records of all employees are 
kept as an aid to their advancement. 
Supervisors are required to fill out 
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the service records every six weeks 
and each employee is shown his rat- 
ing before it is sent to the personnel 
office and then to the civil service 
commission. Any employee dissatis- 
fied with his rating can protest direct 
to his supervisor and, failing to re- 
ceive satisfaction, can appeal to the 
labor commissioner. 

No employee is required to join a 
political group, said Mr. Richards, 
and neither is he asked to refrain 
from joining any employees organiza- 
tion. In dealing with its union em- 
ployees, the department uses the sys- 
tem of collective bargaining without 
a contract. It also goes on the theory 
that the foreman is “management” in 
labor relations. Thus permitting a 
dissatisfied employee to take his 
grievance direct to the foreman in- 
stead of to the top management. 


(Vol. p. 745) 93 







er are 


SESS 8 Ef SS SF A 2 eS re . 8 EE. ar ese 












i 
A 





Simple Device for Removing 
Sections of Marston Mat 


A VERY SIMPLE DEVICE for remov- 
ing sections of Marston mat from 
runways, taxiways and _ hardstands 
speeds up this operation, avoids dam- 
age to the mat and does the work 
with two instead of three men. The 
device was developed by the 6lst 
Naval Construction Battalion and 
first used in maintenance of 
Henderson Field on Guadalcanal. 

The old method, as illustrated in 
No. 1 above, was to move the section 
horizontally 14 in. by blows of a 
sledge hammer striking a crowbar in- 
serted in one of the holes in the mat 
and held vertically. In using this 
method on sections tightly wedged, 
the crowbar is likely to damage the 
section and make it unfit for reuse. 

This old method of removal 
not satisfactory at Henderson Field 
because there large sections of mat 
were damaged by bombings and it 
was often necessary to take up some 
undamaged mat in order to get the 
damaged sections out in a hurry. 
Good sections damaged by the crow- 
bar in process of removal made just 
that much more demand on the lim- 


was 


was 
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ited supply of mat which had to be 
conserved carefully. 

Speed was important in this repair 
work because of urgent need to keep 
the field continually in 
Planes were frequently coming in low 
on fuel or damaged in combat. An- 
other point was that mat sections 
often had to be removed for repairs, 
making it highly undesirable to cause 
further damage in the removal pro- 
cess. For example, after a runway is 
strafed, jagged edges that mark each 
bullet hole can cut tires in landings 
and take-offs. In crash landings 
props often cut the mat, leaving sharp 
edges requiring sections to be re- 
moved for repair. 


service. 


Simple but effective device 


A simple device that met all re- 
quirements for effective mat removal 
was built with material from the 
scrap pile. Essentially it was a flat 
plate to which were welded three 
short cylinders of a size and spacing 
to fit the holes in Marston mat sec- 
tions. These projections are fitted 
into place in the mat and a man with 
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Old method (No. 1) of removing my 
sections required three men anc usually 
damaged the sections removed. wix 
the new device (No. 2) two men re 
move the sections without damage, 
Close view (No. 3) of the upper side 4 
the device which the operator "ride, 
while striking it. Underside of the ¢. 
vice (No. 4) has three projecting cylin. 
ders that fit holes in the mat. 


a sledge hammer steps on the deyic, 
before striking it. Thus his weigh, 
helps to hold it in place while the 
three projections distribute the jy. 
pact of the blow and thus preven 
damage. The man using the <ledve 
hammer and the man who pries up 
the opposite end of the mat, where jt 
butts against the next section. cop. 
stitute a complete mat removal crew, 
The prying up of the forward end js 
a requirement common to both met). 
ods of removal mentioned here. 

New or repaired sections ar put 
in with the same device and ordina- 
rily require only moderate taps with 
the hammer. In cases where th 
hooks are bent or rusty the device js 
a decided aid in replacement. 

Principal credit for development of 
the mat removal device is given to 
Lieut. Jerome B. Paris, (CEC) 
USNR, the 6lst Naval Construction 
Battalion. 


Knot-Free Pine Lumber 
Grown in Soviet Union 


A method of growing knot-free 
pine boards has been developed in 
the Soviet Union according to a for- 
eign lumber journal report quoted in 
“Foreign Commerce Weekly.” 

The method consists of allowing 
young pines to make a bushy growth 
near the ground until they are about 
eight years old, but pinching off all 
side buds after that time, allowing no 
branches to develop above the low 
growth. The lower branches provide 
sufficient nourishment for 
growth. 

When the tree has attained a height 
sufficient to produce a log 18 to 20 
ft. long, it is permitted to grow a 
normal top. With no branch bases 
within the fixed limit, however, the 
entire log will be free from knots, it 
is claimed. 


normal 
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From Field and Office 


ORKING PROBLEMS AND TIME-SAVING METHODS FOR ENGINEERS AND CONTRACTORS 


Trashracks Built of 
Concrete and Timber 


As a war emergency measure in 
connection with the installation of 
auxiliary outlet facilities in the right 
powerhouse at Grand Coulee Dam, 
temporary trashracks constructed pri- 
marily of wood and concrete have 
been placed in eight of the penstock 
intake structures. In each structure 
only the lower portion is provided 
with racks, part of which are avail- 
able steel racks from the unused in- 
take for the left powerhouse and the 
fremainder are temporary 
F racks, the total installation consisting 
of 132 steel racks and 108 wooden 


wooden 


units. 

A typical temporary rack is shown 
in the accompanying illustration. It 
consists of 3x8-in. rough timbers on 
10}-in. centers and separated by con- 
crete spacer blocks. The weight of 
steel used in each of the temporary 
racks is approximately 250 lb. To 
avoid the use of auxiliary weighting, 
the weight of steel and concrete 

[ spacers was made sufficient to coun- 


teract the buoyancy of the rack. 

Each of the steel racks weighs ap- 
proximately 4,500 lb. If this design 
had been used instead of the wooden 
units, the 108 temporary racks would 
have required approximately 486,000 
lb. of steel as compared to 27,000 Ib. 
actually used.—C. W. Bennett, Engi- 
neer, Bureau of Reclamation, Denver, 


Colo. 


Tilt-Adapter Speeds Mapping 
From Oblique Aerial Photos 


A small metal tilt-adapter provides 
a_ highly simple 
means of utilizing standard wide- 
angle multiplex mapping equipment 
(see ENR Dec. 12, 1944, vol. p. 750) 
in the preparation of military maps 
from oblique aerial photography. Us- 
ing the tilt-adapter, tactical maps can 
be produced from photographs taken 
in one flight instead of the three or 
four required in the past. Over 
enemy country, where one swift pass 


satisfactory and 


may be safely flown, successive passes 


over an_ alerted become 
highly dangerous. 

The tilt-adapter, developed by the 
Engineer Board, Ft. Belvoir, Va., 
makes possible the compilation of 


posit ion 


medium- and large-scale topographic 
accuracy 
taken at 
angles up to 70 deg. from the vertical. 
Heretofore, mapping from this type 
photography to fulfill the needs of the 
ground forces could only be accom- 
plished by bulky and extremely com- 


maps of suitable military 
from aerial photography 


plicated stereoscopic plotting devices 
not adaptable to military usage. 


| eee 


Special Land Leveller 
Used at Yakima Project 


A special land levelling machine is 
being used to great advantage by two 
landowners on the Roza Division of 
the Yakima project of the Bureau of 
Reclamation. The small-span_level- 
lers in common use could not pro- 
duce the accurate grade required for 
irrigating a long field in flat country. 


To save steel, 108 trashracks for Grand Tilt-adapters for multiplex aerial mapping equipment support projectors at proper 


Coulee Dam outlet facilities were con- 
structed of timber and concrete. 
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angle to reproduce exact conditions existing at instant of exposure of oblique 
aerial photographs taken at angles up to 70 deg. from the vertical. 
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Permitting a cut 10 ft. wide and as deep as 2 ff#., land leveller used on Yakima 
Project permits accurate grading on long flat fields that are to be irrigated. 


The unit, shown in the accompany- 
ing illustration, has the extraordinary 
span of 60 ft. The large hollow metal 
wheels, of 18-in. tread by 30-in. diam- 
eter, are required to prevent the ma- 
chine from sinking into the pre- 
viously plowed loose soil. Each wheel 
is attached independently to the 
frame like a caster, permitting the 
machine to turn in its own length. 
The blade is 10 ft. wide by 3 ft. deep 
and the cutting edge of the bucket 
is adjusted by jack screws. A cut 
up to 2 ft. deep is possible for short 
distances, depending upon the power 
of the pulling unit. The machine is 
essentially a finisher, being used after 
rough levelling with bulldozers. 

Although this is the first appear- 
ance of such equipment in this re- 
gion, the first custom-built land lev- 
eller of the type illustrated was used 
at Knights Landing in the Sacra- 
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Prepared for raising 


““}- Temporary 
support 
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mento Valley in California. The ma- 
chine shown cost about $2,700, and 
was custom-built by the Associated 
Pipe and Engineering Co., Los An- 
geles, Calif—H. T. Netson, Con- 
struction Engineer, Yakima Project, 
Bureau of Reclamation, Yakima, 


Wash. 


Capacity of Storage Tanks 
Increased by Adding to Base 


A method by which liquid storage 
tanks may be enlarged to as much as 
twice initial size without dismantling 
the original structure has been de- 
veloped by the Stacey Bros. Gas Con- 
struction Co., Cincinnati. The old 
tank is literally boosted to its final 
height as new rings are added at the 
base by a patented process that makes 
use of virtually all of the original 
structure in assembled form. Such 


Compressed- 
air line, 
/ 


Original shel/ 
before raising 


: Orig: 
Floating on 
compressed air 


re-use, along with the util! 
the original foundation and 
mum dislocation of connect 
tributes much to the econo, 
process as well as to the s 
which a job may be completo, 
As much as 100 percent aiiditiny 
capacity may be added }y ‘i 
the existing tank shell at the hag 
adding new radial plates and },yj\qj, 
a new shell around the old <tructy, 
to give the desired height.  \\ ate; 
then run into the tank to th: top 
the new shell, so that compressed i 
may be introduced to float the , 
shell to the new level. Varicus ey 
trols hold the tank steady and ley¢ 
to ;'g in., while 4-in. filler plates ay 
inserted between the shells, and th 
two units are tack welded in place 
When air pressure is released and 
the water drained from the tank. the 
two shell sections and fillers are coy. 
pletely seal welded on the outside, Ip. 
side, the old shell is trimmed an 
welded at intervals around its cir. 
cumference, and the enlarged tank js 
ready for connections and service, 
Originally developed to obtain bet. 
ter buoyancy control of petroleum 
storage tanks in areas subject to flood, 
the new method can be used to build 
up tanks having either umbrella-type 
roofs or roofs supported by center 
columns. The inherent economies of 
this method are expected to be of 
wide-spread significance in the busy 
days ahead. 


ral shel/ 


DSSS SSS 


Old- 


Completed 
Joint 





Through Tank 
At left... Before raising 
At right.... Raising 
completed 


Capacity of liquid storage tank increased by floating original shell on compressed air and adding extension at the bose. 
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POINTS YOU HAVE ASKED ABOUT AIR COMPRESSORS 
.. » BEFORE GETTING A SCHRAMM 


A big point. Schramm Air Compressors are rugged... suitable 
DURABILI Ty? alike for rough, rocky travel and for soft muddy places... with- 


stand wear and tear. 


Versatile — yes ! Power and Engineering Companies use Schramm 


for laying ane and — ... digging post-holes ... operat- 
2? ing pneumatic drills and hammers...breaking pavements... 
i" A a S aE ; 5 l us bs e supplying hoist, lifts, jacks ... cleaning engines and machines by 


jets... plus many more uses. 


Ah, there’s a feature ! 100% watercooled, Schramm Com- 
oe O O a | iN “m4 i 4 ST 3 M 7 pressors prevent overheating in summer, freezing in winter 
. ... enabling them to work with doors closed (thus keep- 

ing out dust). 


Schramm Air Compressors—both portable and sta- 
tionary—are extensively used in general field service, 
generating stations, steam plants, repair shops. 


Outstanding features responsible for this widespread 
use are: completely watercooled ... mechanical cam- 
operated intake valves... larger discharge in head... 
forced feed lubrication, to every moving part, through 
oil lines drilled in metal...main bearings for each 
cylinder . . . vibrationless ... safe, fast starting by push 
button ... compact and lightweight ! 


Get air when you want it by using a Schramm. For 
further details write for Booklet Pub-44, 
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CONTRACT UNIT PRICES 


What contractors are bidding on different kinds of construction work 


Substructure for Sewage Treatment Plant, 
Norfolk, Va. 


OWNER: Federal Works Agency, Washington, 25, D. C.; 
George C. Rothrock, Chief Engineer construction division; 
Aldrich and Buck, New York City, consulting engineers. 


PROJECT: The construction of the substructure for a sew- 
age treatment plant at the Army base at Norfolk, Virginia. 
The plant was designed for a flow of 11 million gallons per 
day and will include the construction of a filter building 
105 x 77 ft., with a height of 23 ft., a sedimentation basin, 101 
x 128 ft. and a depth of 12 ft.; two sludge digestor tanks, 80 
ft. in diameter and 30 ft. high. The plant is to be located on 
filled ground and loose earth and therefore will be supported 
throughout by piles, necessitating the driving of some 101,000 
linear feet of timber pilings. Another important item will be 
the placing of 5,500 cubic yards of class A concrete masonry. 


CONDITIONS: Contractor to furnish all materials and to 
complete work in 365 consecutive calendar days. Rail and 
highway transportation facilities available. Wage rates are 
to be: $1.625 per hr. for skilled labor; $1.10 per hr. for 
semi-skilled; $.65 per hr. for common. 


BIDS: Five bids were received on Oct. 2, 1945, ranging from 
the contract low of $543,650.00 to $693,955.00. The contract 
was awarded Oct. 23, 1945. 


LIST OF BIDDERS: 
1, E. & E. J. Pfotzer, Elkins Park, Penn. (contract) . 
2. Reiss & Weinsier Inc., Brooklyn, me ee 
3. Tidewater Construction Co., Norfolk, Va. 
4, Carpenter Construction Co., Norfolk, Va. 
5. Calnaught Contr. Corp., Portsmouth, Va. 


$543,650.00 
556,415.00 
. 582,550.00 
.. 631,378.00 
. 693,955.00 


Unit Prices 
Qun i) = @ 
Lump Sum 7,000.00 8,000.00 10,920.00 
24,000 cu. yd. $3.00 *-8 $3.12 


7,000 cu.yd. 4.00 : 7.02 
130.00 85.00 


Ite 
1. Clearing > = providing field 


2. Excavation and embankment 
a. Above elevation 0 
b. _ Below elevation 0 


3. Sheeting left in ceseeeeses-» 20,000 f.b.m.* 50.00 
4. Furnshing ar take timber 


a. Uaireated lengths between 30’ 


40’ 7,000 lin. ft. 
b. Untreated lengths between 41’ 


54,000 lin. ft. 


1.00 


— 
_ 
uw 


ec. 


d. 


. 288. 
S 388s & 
& 88883 £828 


asonry . : 100 cu. yd. 
Portland cement added or omitted 100 bbls. 
Steel reinforcement 


omit 
30 cu. yd. 
Lump Sum 13,000.00 


& 
8 


Pp 
nstall equipment furnished by 


Lump Sum 11,000.00 
Furn. and install inside piping and 
equipment Lump Sum 16,000.00 
. Furn. and install misc. metal work Lump Sum 8,400.00 20,000 


Lump Sum 900.00 


2.00 
3.00 
18.00 
16. Furn. and laying outside wrought 
iron and steel piping 
a. 2 in. diameter and smaller 
b. 6 in. and 8 in. dia. steel with 
dresser coupli 


1.00 
4.00 
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17, Furn. ing reinf. cover and 

- sewers 
150 lin. ft. 
700 lin. ft. 


300 lin. ft. 
900 lin. ft. 
150 lin. ft. 


os 
toto oa a> ne a ee 


88 858 8 & Sse 


b. Paths 
. Mise. Ser pep ened dan- 


ber and elsewhere Lump Sum 2,950.00 4,335.00 


EARTHWORK AND STRUCTURES 
DESCHUTES PROJECT, OREGON 


OWNER: Bureau of Reclamation, Bend, Ore.; F. M. Spen- 
cer, acting construction engineer. 


PROJECT: Construction of Lateral M-43 and sublaterals, 
including all earthwork and structures, Deschutes project, 
Oregon. Work is located approximately 32 to 38 mile 
north of Bend, Ore. Structures will include checks, chutes, 
drops, siphons, weirs, turnouts, bridges, culverts and division 
boxes and are located at various points along the lateral 
Earthwork includes rock and common excavation for lateral: 
and structures, overhaul, compacting embankments, back. 
fill, and compacting of backfill. 


CONDITIONS: Government will furnish cement, sand and 
coarse aggregate for concrete; gravel; concrete pipe; metal 
pipe for weep pipes; pipes and fittings for handrail, and 
for air vents and drains; lumber for permanent installa- 
tion; metalwork and gates, etc. for laterals. Contractor 
to furnish balance of material and complete work in 20 
calendar days. Hiring must be done through local USES 
office to insure that no workers will be taken from lumbering. 
agriculture or other construction or production jobs which 
have higher priority rating. Employment of prisoners o! 
war or enemy aliens may be utilized if approved by proper 
federal agencies having control. Wage rates specified are: 
skilled labor, $1.375 to $1.85 per hour; semi-skilled, 5c. 
to $1.25; and common, 95c. 


BIDS: Two bids were received August 2, 1945, the low o! 
$245,291, and $299,855. 


LIST OF BIDDERS: 


1. W. C. Thompson, San Grandes, Calif. (low bearees $245,291 
2. E. B. Bishop, Orland, Calif........... 299 


Item 
1. Excavation, common, for laterals 
Excavation, rock, for laterals 
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New Aids to the Constructor 


LATEST 


MANUFACTURERS ' 





Air-Entraining Agent 


With Darex air entraining agent, the 
amount of air entrained in concrete can 
be controlled, and even after an initial 
mixing period concrete thus treated re- 
mains relatively uniform. Such con- 
crete is claimed to have both controlled 
density and controlled strength. 

Darex AEA is a water-soluble com- 
pound that comes ready to use in solu- 
tion form in convenient containers from 
5-gal. drums to tank cars. A catalyst 

triethanolamine—is incorporated in it 
to make available more of the inherent 
strength of the cement, thereby minimiz- 
ing.the loss in strength resulting from 
entrained air. For average air-entrained 
concrete, one 55-gal. drum of Darex 
AEA will treat between 5,000 and 
6.000 sacks of cement, and the cost is 
said to be only a few cents per cubic 
yard of concrete. 

Regardless of the composition of the 
cement used, the amount of entrained 
air is controlled by varying the amount 
of Darex added, and thus certain char- 
acteristics of the concrete, such as plas- 
ticity, density and durability, will vary 
with the quantity of the agent. A man- 
ual for using Darex AEA, explaining 
how to estimate the amount to use for 
a given job and containing other help- 
ful data, may be obtained from the 
manufacturer.—Dewey and Almy Chem- 
ical Co., Cambridge 40, Mass. 


Tube and Conduit Clamp 


Particularly adaptable for tube and 
conduit-type installations of all kinds, 
a new clamp, shaped after an inverted 
lateral “S”, may be fastened to the wall 
or frame with an ordinary screw. The 





clamp has no loose parts, and when 
used in a series, any single tube or 
conduit can be removed without dis- 


100 
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turbing others. The clamp is also said 
to be readily adaptable for bonding.— 
The Glenn L. Martin Co., Baltimore 3, 
Md. 


Battery Charger 


Incorporating modern design features, 
two new battery charging light plants 





are compact and weigh only 72 lb. 
Model 256-GH, 6 volt D-C, 250 watts, 
and Model 312-GH, 12 volt D-C, 300 
watts, are completely equipped and 
present no installation problem; they 
are driven by a single cylinder, 4-cycle, 
air-cooled gasoline engine. 

A float-feed carburetor and enclosed 
high tension magneto are said to in- 
sure constant, efficient operation. A 
governor automatically maintains proper 
engine speed.—Universal Motor Co., 
421 Universal Drive, Oshkosh, Wis. 


Airport Highway Form 


Developed to meet concrete forming 
requirements in airport slabs from 12 
to 24 in. thick, a new form with 10 and 
12-in. bases is available in 10 and 15 ft. 
sections. Dual stake pockets and double 
treads permit the form to be used with 
either dimension for the web. Both con- 
crete airport slabs and access roads can 
be made with a single set of forms.— 
Heltzel Steel Form & Iron Co., Warren, 
Ohio. 


Instrument Base 


Dustproof ball bearing spindles are 
featured in a new instrument base, 
which may be installed on old levels 
and transits. The spindles, tightly 
locked together and with lubrication 
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sealed in, are said to be accurate ang 
dirt-free. 

The base revolves freely at ai! ten 
peratures. All vertical and horizonta) 


motion can be removed by tiglitening 
the bottom nut. Clamps and |vveling 
screws may he cleaned without nseal. 
ing the spindles, and the lim! and 
vernier can be cleaned by removing the 
vernier glass. The base can be jp 
stalled on any engineer’s transit 0, 
level, regardless of age or make, the 
manufacturer claims.—Brunson /|nstry 
ment Co., 1320 Walnut, Kansas City, 
Mo. 


Road Magnet 


Tramp iron may be effectively swept 
from the road with a new rectangular 
suspension, high intensity electro-mag. 
net, it is claimed. This double-gap 
model has gaps constant at all points to 


distribute magnetic flux evenly over the ‘ 
entire face and remove tramp iron from < 
all the road area covered. 47 


A generator set carried on the truck 
bed operates the magnet, which i 
available in all required sizes.—Dings ( 
Magnetic Separator Co., 509 East Smith 
St., Milwaukee 7, Wis. 


Band-Type Back Stop 


Devised to prevent loaded belt con- E 
veyors or bucket elevators from running 
backwards when power is shut off, a al 
new 12, 18 or 24-in. dia. drum size back p 
stop features a shoe acting directly on bh 


the brake drum. This shoe takes an ap- 
preciable part of the load away from n 
the brake band; when the differential 
acts and the band tightens, the shoe is 





pulled up against the drum with great 
force. 

In this back stop, braking forces are 
resisted internally; the only force going 
through the conveyor frame is that re- 
quired to prevent brake rotation.—Buar- 
ber-Greene Co., Aurora, Ill. 
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You still have time! In December, your employees’ 
allotments to the Victory Loan through your com- 
pany’s Payroll Savings Plan offer a final chance to 
help speed the proud homecoming of our fighting 
men—and do all in medical power for our hospital- 
ized heroes! 


Make December a plantwide TOP-THE-QUOTA 
drive! Now’s the time to spotlight your Payroll 
Savings Plan—and “brief” your Bond-selling organ- 
ization for fast, last minute action! 


Resolicit every employee to buy 
the New F.D.R. Memorial $200 Bond 


and the 


HOME STRETCH 
for YOU! 


The new Franklin Delano Roosevelt $200 Bond — 
better than actual cash because it earns interest —is 
a strong building stone toward the secure future of 
every employee-purchaser! 


From now ’til the New Year — with plant rallies, 
interdepartmental contests and resolicitation—keep 
Payroll Savings Plan Bond-buying at a new Victory 
Loan high! Buying a Victory Bond is the best way of 
saying “Welcome Home” to our returning veterans! 
Also an active aid in assuring pros- Mh 
perity to your nation, your employees “pe 


—and your own industry! 


The Treasury Department acknowledges with appreciation the publication of this message by 


This is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Department and War Advertising C ouncil 
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FOR MODERN LUBRICATING 
OF HEAVY EQUIPMENT 


A shot of lubricant at the right time-will keep your ma- 





chinery at work without complaining. The right time, of 
course, is in accordance with your “lubrication schedule” 
and there’s only one way to make certain that your schedules 
are kept. Keep a Graco Convoy Luber “‘on the job”. 


The Graco Convoy Luber is a self-contained, air-operated, 
high pressure, portable unit that brings the right lubricant 
to your equipment. Its heavy duty pumps dispense track, 
gear, chassis or hypoid lube. Essential hand guns, tools and 
accessories are.standard equipment. Tires can be serviced 
by the 50 foot air line. 
































@ This is a handy sure-fire high pressure 
lubricating pump, easy to fill and to use. 
Its double action gives up to 4,000 Ibs. 
pressure and you can depend on it to 
give you long time service. Write today 
for latest catalog No. 201. 


GRAY COMPANY, INC. 


MINNEAPOLIS 13, MINNESOTA 


© 
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C.D. 
Media, 
New officers of the Building (ficia), engine 
Conference of Virginia are: Donald and st 
Locke, Arlington, president; A. R. Las) man g 
Arlington, vice-president; L. B. Dutroy. versity 
Front Royal, second vice-president. Hi enginé 
and W. G. Wharton, Richmond, and the la 
F. Perkins, Roanoke, executive commit the fie 
teemen. Servin 
initiat 
road, 

J. A. Potts, general engineer in th: 
executive department of the Wisconsin Ger 
Electric Power Co., has been elected the P 
president of the Engineers Society 0‘ Charl 
Milwaukee, Wis., an organization o/ open 
some 1,300 members. Ernest Szekely, own | 
president of the Bayley Blower Co. dent 
Milwaukee, is the new vice president. State 
New directors include V. Robins Tate, miss 
vice president and secretary of the came 
Perfex Corp., Milwaukee; Robert Cra Engi 
mer, Jr., assistant chief engineer at Air 

Nordberg Mfg. Co., Milwaukee; P. G 
Ellis, budget director of the Wisconsin CG 
Public Service Corp., and Harry Gute. N. 
assistant engineer in the blower and beer 
compressor department at Allis-Chal Wa 
mers. th 
whe 
The Puerto Rican section of the orm 
Caribbean Aqueduct Association has tion 

been organized under the direction o! 
the following board of directors: Al. ' 
berto Hernandez, chairman; Jose ple 
Rivera Leon, vice-chairman; Luis A. U. 
Velez, secretary; Captain Nelson Biaggi, pol 
treasurer; and Enrique Vilella, mem ag 
ber. ter 
J. C. Anderson of the Central Illinois , 
Light Co. was recently elected presi Ot 
dent of the Peoria Engineering Council. me 
Peoria, III. tal 
al 
William R. Wallace has been re R 
elected president of the Utah Water Us at 
ers’ Association. New officers include of 
D. D. Harris, Layton, first vice presi- er 
dent; George D. Clyde, Logan, second ft 
vice president and Alonzo W. Watson, ; 


secretary-treasurer. 


H. L. Blanton, Franklin County engi- \ 
neer, has been elected president of the 
Washington State Association of County 
Engineers, H. O. Walberg, Skagit I 


County, vice-president and A. G. Han- 
son, Klickitat County, secretary-treas- 
urer. The county commissioners elected 
J. F. Lester, Chelan County, president, 
E. C. Carr, Skagit County, vice-presi- 
dent, Fred G. Redmon, Yakima County, 
treasurer and J. Harold Sparkman, 
Kings County, secretary. 
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MEN AND JOBS 


(Continued from page 59) 


¢. D. Houtman has opened an office in 
Media, Pa., for the practice of civil 
engineering, land surveying, municipal 
and structural engineering. Mr. Hout- 
man got his C. E. degree at Brown Uni- 
versity in 1916. As assistant county 
engineer for Delaware County, Pa., for 
the last twenty years he pioneered in 
the field of stone-faced concrete bridges. 
Serving on Media Borough Council he 
initiated and supervised an extensive 
road, sewer and water works program. 


Gerald H. Ehinger, representative of 
the Portland Cement Association in its 
Charlotte, N. C. territory, is leaving to 
open an engineering business of his 
own at Albermarle, N. C. He was resi- 
dent engineer with the North Carolina 
State Highway and Public Works Com- 
mission for many years. In 1942 he be- 
came associate engineer with the U. S. 
Engineer’s office at the Greenville, S. C., 
Air Base. 


Carl E. Miller, formerly of Lockport, 
N. Y., but now of Alexandria, Va., has 
been granted a leave as engineer in the 
War Department to embark soon for 
a six-months assignment in China, 
where he will assist the Chinese gov- 
ernment in a survey of power produc- 
tion facilities and available fuels. 


Winfield H. Arata, who recently com- 
pleted a term as civil engineer with the 
U. S. Army Engineers, has been ap- 
pointed executive secretary and man- 
ager of the Northern California Chap- 
ter, Associated General Contractors. 


Arthur F, Ranney, Summit County, 
Ohio, engineer has accepted appoint- 
ment on a board of engineering consul- 
tants created by Thomas H. MacDon- 
ald, U. S. Commissioner of Public 
Roads. The board will set up stand- 
ards for the secondary road programs 
of the state and consult with county 
engineers and other local officials about 
their road improvement programs. 

i 
Angus N. McPhee has been appointed 
assistant city engineer at Bremerton, 
Wash. 


W. A. White, connected with Ford 
Bacon & Davis, Inc., for 27 years, is 
now at Charleston, W. Va., in charge 
of a new field office to carry out the de- 
sign of projects for Carbide and Carbon 
Chemicals Corp. From February, 1942, 
to May, 1945, he was engaged on war 
contracts. Two and one-half years of 
that period were spent in the Charles- 
ton office as project engineer in charge 


of design on the construction of a buta- 
diene plant for Defense Plant Corp. 
and nine months at Clinton Engineer 
Works near Knoxville, Tenn. on con- 
struction of a project for the U. S. 
Engineers. 


Joseph L. Quinn, Jr., Indiana state 
sanitary engineer, technical secretary 
of the Indiana Stream Pollution Con- 
trol Board, and a member of the Flood 
Control and Water Resources Commis- 
sion, has resigned to become assistant to 
Anton Hulman, Jr., president of Hul- 
man and Co., Terre Haute baking pow- 
der manufacturers. A graduate of Pur- 
due University, he was previously with 
the State Highway Commission and the 
civil engineer’s office in Indianapolis 
and Bedford and the Lawrence County 
engineer’s office. 


Joel C. Beall, sanitary engineer who 
directed the launching of the typhus 
control program of the Memphis and 
Shelby County, Tenn., Health Depart- 
ment, has resigned to take a position 
with the United States Public Health 
Service in Atlanta. He will be in charge 
of typhus contro] work in one of three 
large groups of counties in the south- 
eastern area. 


Maj. Rolf Eliassen, Corps of Engi- 
neers, has been transferred from the 
repairs and utility section of the 9th 
Service Command to the American Uni- 
versity at Biarritz, France, to be in 
charge of the sanitary engineering de- 
partment of this newly established 
school operated by the Army. Before 
entering the service, Major Eliassen 
taught sanitary engineering at New 
York University. 


Guy H. Elbin, for the last eight and a 
half years bridge engineer for the 
Franklin County engineering depart- 
ment, has been appointed chief engi- 
neer, bureau of bridges, for the Ohio 
Department of Highways. He succeeds 
William S. Hindman. 

Mr. Elbin is a graduate civil engineer 
from Ohio Northern University and 
Iowa State College. At Ohio Northern 
he was professor of civil engineering 
for thirteen years, and acting dean of 
the College of Engineering for two 
years. He has also been an engineer 
for the Toledo division of the Pennsy]- 
vania Railroad, design engineer for the 
Carnegie Steel Co., bridge engineer for 
the state highway department, deputy 
county engineer of Hardin County and 
chief specifications engineer for the 
Works Progress Administration of Ohio. 
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Try HI-DENSITY lead 
for yourself and see 
the sharp, clear-cut 
lines it draws...Re- 
production will be 
improved. Greater 
opacity brings out fin- 
er details free of fuzz 
and smudge. You'll 
feel the difference, 
too, asit glides along 
to rule a uniformly 
dense line. Erasures 
ore easy—because 
the line is onthe poper 
_..not scored into it. 
Test Microtomic”’Van 
Dyke” Drawing Pen- 
cils in the store of 
your accredited “Von 
Dyke” dealer. 
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Manufacturers’ Activities 





Tue Barser ASPHALT Corp., Barber, 
N. J., has announced the appointment of 
Clark Moore as 
manager of its as- 
phalt paving sales 
department. Mr. 
Moore was presi- 
dent of the Equit- 
able Asphalt 
Maintenance Co. 
of Kansas City, 
Mo., manufactur- 
ers of road paving 
machinery. He has 
recently been connected with the 
Smaller War Plants Corp. as assistant 
regional deputy director. 

The Barber Asphalt Corp. in addi- 
tion to its oil refinery and oil asphalt 
operations at Perth Amboy, N. J.. will 
resume the importation of Trinidad 
asphalt for paving and industrial pur- 
poses. The company also has extensive 
holdings of gilsonite, a form of indus- 
trial asphalt found only in Utah. 





Puit G. Grece is now with the Ma- 
chinery & Supplies Co. of Kansas City, 
Mo., in the sales engineering depart- 
ment. Previously he had been with the 
Union Wire Rope Corp. of Kansas 
City, in the sales department and prior 
to that, with the Sterling Machinery 
Co. in the engineering and sales de- 
partmefits. During the war he was with 
the Consolidated Vultee Aircraft Corp. 
in its tooling department for two and 
one half years at Vultee Field, Calif. 


ACCORDING to an announcement by 
the LeRoi Co., Milwaukee, Wis., A. J. 
Bartlett is now re- 
sponsible for the 
sale of industrial 
engines to original 
equipment manu- 
facturers. Mr. 
Bartlett, who ma- 
jored in mechani- 
cal engineering at 
the University of 
Wisconsin, has 
been with LeRoi 
since 1935. Starting as a draftsman, 
he progressed through the experimental 
department, where he engineered fuel 
economy tests on engines and air com- 
pressors, and the sales department 
which he joined in 1938 as a sales engi- 
neer. There he organized the product 
order department and handled engineer- 
ing and engine application sales. 





Henry J. Kaiser has announced the 
appointment of Peer Neilsen as general 
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manager of the Fontana steel mill in 
Southern California. Until recently 
Neilsen held a similar position in the 
government-owned steel mill at Geneva, 
Utah, operated by a U. S. Steel Co. 
subsidiary. He has been responsible 
for Geneva production since 1943. An 
engineering graduate of Lehigh Uni- 
versity, Neilsen had been with U. S. 
Steel for 21 years. 


NEWLY-ELECTED officers of Michigan 
Steel Tube Products Co., Detroit, are: 
George L. Miller, vice president in 
charge of sales; F. W. Sexauer, sales 
manager; R. O. Berg, vice-president in 
charge of research and engineering; 
J. C. Thrasher, vice-president in charge 
of operations; Harry J. Longway, comp- 
troller-officer manager, and E. C. Ho- 
bart, secretary-treasurer. 


ArtHuR H. Brown has been named 
manager of sales for Pittsburgh and 
vicinity, for Lu- 
kens Stee] Co. and 
subsidiaries, By- 
Products Steel 
Corp., and Luken- 
weld, Inc., Coates- 
ville, Pa. 

Brown, who has 
been associated 
with Lukens since 
1930, has been a 
member of the di- 
rect sales staff. Previously he was a ma- 
rine service engineer, a member of the 
New York sales office, and of the steel 
plate and flanging sales offices in Coates- 
ville. He has also worked in the mechani- 
cal and standards departments. 





MARQUETTE CEMENT Mee. Co., Chi- 
cago, has created a department of pub- 
lic relations, to be headed by Jack K. 


“White, recently discharged veteran of 


32 months of infantry combat service 
in the Mediterranean Theater of Oper- 
ations. Prior to his Army service as 
captain with the 34th Infantry Division, 
White had been employed in the edi- 
torial departments of the New York 
Times, the New Yorker magazine and 
Esquire publications; also as a writer 


for the radio and editor of a real 
estate trade journal in Chicago. 
GASOLINE-POWERED industrial trac- 


tors are again rolling off the assem- 
bly lines in the Towmotor Corp. plant, 
Cleveland, Ohio. Production of these 
units, which Towmotor had been build- 
ing since 1919, was halted in 1941 to 
allow the company to concentrate upon 
the manufacture of lift trucks. 


November 29, 1945 e@ 


H. F. Kneen has been name: 
president in charge 
and G. G. Landis, 
vice-president in 


vice. 
of manufact ring 


charge of engi- 
neering for The 
Lincoln _ Electric 
Co., Cleveland, 
Ohio. 

Mr. Kneen 


joined Lincoln in 
1929, a few years 
after his gradua- - 
tion from Cornell : . 
University, where H. F. Kneen 
he received a master’s degree in jus. 
trial engineering. Promoted from his 
original position of assistant plan 
superintendent to general plant siper- 
intendent in 1931, he has been largely 
responsible, for carrying out the incen. 
tive plan instituted by President J, F 
Lincoln. His success in handling men 
in the company had considerable influ. 
ence in bringing about the present 
harmonious relationship between shop 
workers and management. 

Mr. Landis has been with 
Electric for over 20 years. 
graduated at Ohio 
State University in 
1922. He entered 
the Lincoln labo- 
ratories in 1924, 
and was promoted 
to chief engineer 
in 1930. Many pat- 
ents on both arc 
welding and elec- 
tric motors have 
resulted from his 
work. G. G. Landis 

Vice-president Landis is a director 
of the company and has complete charge 
of the design and production engi- 
neering on welding equipment. 






Lincoln 
He was 





THE APPOINTMENT of Guy J. Coffey 
as vice-president in charge of sales of 
the Chicago Pneu- 
matic Tool Co. has 
been announced. 
He has been man- 
ager of the Los 
Angeles district of- 
fice since 1939. 

Mr. Coifey was 
selected because 
of his successful 
record in selling 
and sales manage- , 
ment. He joined the company in 1933 
as salesman in the Philadelphia branch), 
being advanced to the Cleveland office, 
finally to manager of the west coast 
office. In 1919 he became plant engineer 
of the Detroit Steel Casting Co., a posi- 
tion he held for 11 years. He resigned to 
become special sales engineer of the 


Black & Decker Mfg. Co. 
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Manufacturers’ Publications 


Tramrail Systems—A fully illustrated 
p.page brochure on tramrail systems 
alyzes material handling costs and 
jystrates below the hook devices, a 
rge variety of ceiling fittings, teerails, 
,amrails, switches, yoke assembly, 
slleys, cranes, and shielded electrici- 
ation for conductor bars. The Forker 
orp. 1847 East 47th Street, Cleve- 
ond 3, Ohio. 


Tractors—In this publication the 
nanufacturer outlines the three zones 
f earthmoving; power area; slow 
heed hauling area, and high speed 
juling area, How two types of tractors 
vet the requirements of these three 
nain zones, and how they adapt them- 
lves to the varied problems of earth- 
poving is told by words and _photo- 
raphs in 12 pages. Caterpillar Tractor 
o, Peoria 8, Ill. 


Central Heating and. Air Condition- 
g—This book discusses the economics 
{ supplying heating, cooling and other 
rvices to a planned housing project 
rom a central source. The project used 
or the study is an apartment group. 
he book gives a detailed analysis of 
e subject with blueprints, cost tables, 
t. An appendix describes case _his- 
lories where central heating is now 
pperating advantageously. The Ric-wil 


0., Cleveland, Ohio. 


Metal Spraying Equipment—<An ij- 
ustrated circular gives information on 
metallizing gun, including construc- 
jon features, exploded view of gun 
arts, spraying speeds and gas con- 
umption, The circular also shows the 
Pquipment necessary for a complete 
metallizing set-up. Metallizing Co. of 
America, 1330 W. Congress Street, 
hicago 7, Ill, 


Valve Lubricant Manual—Featuring 
he uses of lubricants in lubricated plug 
alves, a reedited manual has been is- 
ued. It gives complete instructions in 
application of valve lubricants and lists 

types in stick and bulk form, includ- 
ng a silicone type. More than 100 
pecific valve services are included, 
ith corresponding lubricant recom- 
mendations, for various conditions of 
ine fluid, temperature and _ pressure. 
lerco Nordstrom Valve Co., 400 Lex- 
ington Avenue, Pittsburgh 8, Pa. 


Ring Gaskets—A booklet gives com- 
plete information and buying data on 
orged gaskets made of ingot iron, 
‘ickel, chromium and monel metals. 


These gaskets are suitable for high 
pressure and high temperature service, 
and various applications and advan- 
tages are presented for different service 
requirements. Steel Improvement and 
Forge Co., 970 East 64th Street, Cleve- 
land, Ohio. 


Weekly Wall Calendar—Large nu- 
merals of each week are combined with 
the current, previous and following 
month in this calendar, which includes 
a section of technical data covering 
wire and sheet metal gauges, screw 
threads, etc. Frederick Post Co., Box 
803, Chicago 90, Ill. 


Lead-lined Steel Pipe and Fittings— 
It is said that very little of the in- 
formation on expanded lead-lined steel 
pipe and fittings, valves and prefabri- 
cated lead fittings in these booklets has 
been printed previously. The catalogs 
also describe, in some cases, products 
which have never before been made. 
American Smelting and Refining Co, 
120 Broadway, New York 5, N.Y. 


Diesel Tractors—The qualities of a 
diesel tractor are thoroughly described 
in a 32-page color catalog. Specifica- 
tions and a complete line of matched 
equipment are listed. This company has 
also issued a booklet on the benefits of 
“Caterpillar” ownership. — Caterpillar 
Tractor Co., Peoria 8, Ill. 


Care of Chains—A new 12-page bul- 
letin contains tips on the care of chains, 
and a description of a line of field 
pumps. Chain Belt Company, Milwau- 
kee 4, Wis. 


Self-priming Pumps — A radically 
new approach to an old pumping prob- 
lem is described in this bulletin about 
packingless, self-priming centrifugal 
pumps.—The LaBour Co., Inc., Elk- 
hart, Ind. 


Hydraulic Pumps—<A bulletin tells 
of hydraulic pumps for industrial ap- 
plications. The units are adaptable for 
special use on industrial tractors and 
trucks, power loaders and shovels, ditch 
diggers, earth moving machines, road 
machinery and various industrial ma- 
chines and equipment.—Pesco Products 
Co., 11610 Euclid Ave., Cleveland 6, 
Ohio. 


Pressure Distribution—A novel cut- 
out circular in the form of a nutshell 
tells the story of a pressure distributor 
that is said to apply tar, asphalt, cut- 
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Leupold 


Builder’s Level 
for 


Engineers 
Architects 
Contractors 





You'll search a long time to 
find an instrument comparable to 
this Leupold product. Men who use 
it confirm our belief that all require- 
ments are conveniently incorporated 
in this one accurate, moderately 
priced level. 





Telescope is external focus- 


ing, 13 inches long, with 114 inch 
objective; achromatic lens with a 
flat field and magnification of 18 
diameters . . . Horizontal circle for 
turning angles and two auxiliary 
standards to which the telescope 
may be shifted for plumbing vertical 
. Instrument weight—8 lbs. 
. Hardwood 


lines . . 
Tripod weight—7 lbs... 
carrying case. 


Use coupon for literature 


LEUPOLD & STEVENS 
INSTRUMENTS 


Manufacturers since 1907 
PORTLAND 13, OREGON 
Surveying « Hydrographic + Navigation 

Automatic Controls 


Leupold & Stevens Instruments 
4445 N. E. Glisan St., Portland 13, Oregon 
i Plea 


se send literature on Leupold Builder's Level 
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4 Street et 
@ City Zone State 
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Why This Water-Well Casing | \:::':22"%: 


distributors.—Littleford Bros 
East Pearl St., Cincinnati 2, O 


SAVES TIME, CUTS COSTS | iter cisis nmaoes 


on roller chain belts contain 
of specifications of the diffe: 
with their list prices. Bald: 
worth Division of The Chain 
Springfield 2, Mass. 


Beryllium—No longer und 
tion, beryllium copper alloys a 
able promptly as ingots, shot or , 
They are also available as rod 
sheet and wire and in the form 
ings and various shapes. Des: 
a folder are beryllium metal, an 
num nickel and special alloys, a- 
beryllium oxide as a high temp 
refractory. The Brush Beryllii: 
3714 Chester Ave., Cleveland |] 


Stress-strain Diagrams—A 

contains design data, including « 

ysis of stress-strain diagrams. 
engineering applications indicating 
strength and toughness are also de. 
scribed.—Meehanite Research Institute, 
800 Pershing Square Building, New Ro 
chelle, N. Y. 


Fiberglas—“Fiberglass . . . An Engi 
neering Material” a 42-page report ha 
been prepared to give information about 

Field men who use ARMCO Spiral Welded Water-Well Casing know that it saves time, | this comparatively new material.—bu 
labor and handling costs. Here are five good reasons why: reau of Industrial Service, Inc., 25 
Madison Avenue, New York 17, N. Y. 


Choice of Wall Thickness. You can choose the correct Industrial Flooring—A bulletin tel 


. / 9: about non-slip floorings and decking 
wall thickness from 3/16 to 1/2-inch. fb 6 
for use near machinery and on scaffolds 


stair treads or walking areas.—Mille 


ks Zi Marine Decking, Inc., 230 Park Ave, 
Specified or Cut Lengths. Reduce number of field joints ie York 17, N. Y. 


by ordering to length to fit the height of rig or head room. 


Insulation Data Sheets—In thes 
standard file sheets are to be found dats 
on design and application of a woo 
fiber insulation in various types of cor: 
struction.—W ood Conversion Co., Firs 
National Bank Building, St. Paul, Minn, 


Perfect Line-Ups. Square-cut ends and collars mean 
perfect line-ups for your well casing. 


Resistance to Collapse. The spiral weld construction 
imparts stiffness and resistance to collapse — helps 


; eet Industrial Tires—A booklet discuss 
assure straightness when casing is set. 


how rubber industrial tires save o 

hauling time, floor wear, noise and de 

Faster Field Work. Derrick work is speeded. Special preciation, reduced breakage and acc: 

line-up clamps are not needed. dents. There are suggestions on om 

tering tires correctly on wheels, select 

Try ARMCO Spiral Welded Casing on your Just address Armco Drainage & Metal Prod- ing the proper ure, allowing “— 

next job. It meets every test of speed and ucts, Inc., 1351 Curtis Street, Middletown, tire clearance, keeping runways cree 

efficiency. Write for additional information. Ohio. increasing Carrying capacity, inspectili 

EXPORT: THE ARMCO INTERNATIONAL CORPORATION tires regularly, avoiding excessiv hea 

area, lining inside travel routes to ser 

ARMCO SPIRAL WELDED CASIN G as guides, checking steering and axle 

alignment, lubricating regularly, avolt 

ing overloads as well as acids. oil 

gasoline and sharp turns and watchin 

standing loads—The B. F. Goodrich 
Co., Akron, Ohio. 
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